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4 SALINE WATER may be converted to fresh by such promising processes as this lonics 
Inc. installation which treats brackish well waters. See article on p. 94. 





QCf Lubricated Plug Valves 


The most versatile 


valve your supplier 
has on hand 


The ACF Lubricated Plug Valve demonstrates its 
versatility by operating efficiently and economically 
in a wide range of service applications: in chemical 
plants, sewage and water works, paper mills, oil field 
production, refining, mining operations, coke plants 
—it’s a long list. 


The valve can be installed in any position and 
it fits into the smallest possible space. It can be 
serviced quickly and requires minimum attention. 
It operates easily with a quarter-turn. It is safe 
against rupture. Due to its efficient lubrication sys- 
tem, corrosion is reduced to a minimum. 


Both rectangular and round port valves have 
full pipe area openings: provide through-conduit 
flow with minimum turbulence, and minimum 
pressure drop. 


. . . And W-K-M’s creative 
engineering assures standards 
of design, dependability, 
and economy that meet your 
own engineering criteria. 


a product of 
W-K-M’s 
Crettive Engineering 


Semi-steel e Ni-resist 
Carbon Steel 
Bronze e Aluminum 
Multiport e Round Port Opening 
Steam Jacketed Base Plate 
Venturi 

V-Port and Diamond Port 

Proportioning e Throttling 


Write for Catalog 400 
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HORTON 


tripod 
y Tosi 


This functional and completely mod- 
ern tank is CB&I’s practical method 
of providing economical gravity pres- 
sure water supply for small munici- 
palities and private water systems. 








Designed and built in accordance 
with AWWA or standard fire under- 
writers specifications, the Horton 
Tripod is furnished to the exacting 
standards which have made CB&I 
elevated water storage structures the 
municipal preference for decades. The 
all-welded structure is smooth and 
streamlined. It is easy and economical 
to paint and maintain and does not 
require elaborate foundations. 





Write your nearest CB&I office for 
details on Horton Tripod tanks. 


| H STANDARD SIZES 
Chicago Bridge & lron Company Horton Tripod tanks are built in capacities 


Atlanta * Birmingham * Boston * Chicago * Cleveland * Detroit * Houston * Kansas City (Mo.) from 15,000 to 75,000 gallons. Standard 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and at NEW CASTLE, DELAWARE. 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 


heights to bottom range from 25 to 125 feet. 
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GATE VALVES... 
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Iowa hydraulic gate values | \ =. 
in the filter plant gallery. | —» «7 
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Iowa motor-operaied gate valves installed in the main pump station of North Texas Municipal Water District. 
(General Manager: Mr. A. P. Rollins; Consulting Engineers: Forrest and Cotton; Design Engineer: Mr. Ormond A. Stone.) 


Control delivery of 


20 million gallons of water a day 
for the North Texas Municipal Water District 


e Forty Iowa Hydraulic and Motor-operated Gate Valves—from 4” to 30” sizes— 
are used in the Filter Gallery and High Lift Pump Station of the North Texas 
Municipal Water District, supplying 10 North Texas Municipalities and the 
District’s largest customer, the City of Dallas. Additional Iowa gate valves 
are used in the six pumping plants operated by the district. 


The Filter Plant, located at Wylie, Texas, has a capacity of 20 million gallons 
a day. However, the design is such that it can operate safely at twice this 
amount. Water is delivered to the ten member municipalities and the City of 
Dallas through 90 miles of transmission line, ranging from 12 to 42 inches in 
diameter. 


This Texas application is typical of the ability of Iowa to furnish gate valves 
to meet the most exacting specifications for plant and distribution service. Be 
sure and check the wide variety of Iowa valves, accessories and specialties 
before you place your order. 


Let us send you details on lowa’s complete line of valves and hydrants 


fe) /.\ 


VALVE COMPANY 


A Subsidiary of James B. Clow & Sons, In 
Oskaloosa, lowa 
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Here is one of the aeration tanks in 
Kewanee, Illinois, using the P.F.T. 
Dual Aeration Equipment. Crawford, 
Murphy and Tilly, Consulting Engi- 
neers, Springfield, Illinois. 


Note P.F.T.’s removable aeration plates which 
permit service without shutdown. 


Existing plant capacity doubled 
with P.F.T. Dual Aeration System 


Waste Treatment Equipment 


Can increased flow and loading be handled without additional aeration tank ; . 
Exclusively since 1893 


volume? Yes—with the P.F.T. Dual Aeration System and P.F.T. Kraus 


Nitrification. In fact, at Kewanee, Illinois, existing aeration tanks were 


originally designed for 1.0 MGD flow and are now capable of handling 
flows up to 2.0 MGD. 
This P.F.T. Aeration System includes the P.F.T. Valved-Orifice Air 


Distributors and Removable Plate Diffusers. 


If you would like full information about P.F.T. Dual Aeration System 


and other P.F.T. equipment, write us today. PACIFIC FLUSH TANK CO. 


The aeration tanks are also arranged to use P.F.T, Kraus nitrification for 4241 Ravenswood Avenue 
“Controlled Activated Sludge” operation. Chicago 13, Illinois 


PORT CHESTER, N. Y. * SAN MATEO, CALIF. © CHARLOTTE, N. C. © JACKSONVILLE © DENVER 
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BRIEFS 


The 1958 Annual Index for Water & Sewage \Vorks is now available. 
If you wish a copy, write to our editorial office at 155 E. 44th St.. New 


York 17, N. Y. 

Regulation of Water Resources discusses the need for constant aware- 

ness by everyone where legislation pertaining to water resources is 

being considered. Cases are presented showing where hastily conceived 
legislation, usually passed during periods of stress, have created situa- | The 
tions that would override many years of previous court decisions and | 


| e 
statuatory provisions, if adhered to in their present form—page 53. | First Name 


Planning Water Supply Resources to meet expansion is a must for | n 

water works managers, for the public’s tendency to consider the tap 

as the source, and to think no further, is dangerous. Engineers will find | CAST IRON 
a need for accurate estimates of future water consumption and there- | 

fore must make use of all existing analyses and forecasts he can—page | PIPE 

56. 





Auxiliary Beacon Lights need an automatic cut in circuit as is described 
—page 59, 


Subterranean Water Collector system as developed in Switzerland in- 
cludes some features not heretofore used in America—page 60. 


Elevated Tank Maintenance needs a sound program of preventive main- 
tenance. This article sets forth some basic principles and includes a 
standard inspection report form—page 65. 


Water for Subdivision Houses is a problem to those who have to ad- 
minister water supplies for housing developments. Here are three ap 
proaches to the problem—page 69. 





Flow of Water from Hydrants can be determined from a nomograph 
—page 70. 


Chlorine Handling and Storage requires attention to details to insure | 


By 
safe and effective operation of the chlorination process in water and | A Pp a O 


sewage plants. In this third article in a series, the fundamentals of this | 
phase of the general subject are given —page 71. 


Quality Controlled from 
Water System Operation is directly affected by the termination of tele raw materials to finished 
vision programs as shown by observations in Wichita, Kan —page 78. prenent tenes see 

metallurgical, chemical and 
The Mechanism of Corrosion must be understood both as to how and physical test. 


why in order to explain many problems. This article reviews basic 
fundamentals and explains techniques to overcome corrosion troubles 
—page 79. 


Modern long lengths in 
sizes 3” to 24”-Bell and 
Spigot, roll-on, flanged and 
» Be r . P . . . ; . mechanical joint. 

Saline Water Conversion is under intensive study in many parts of the 3 
country. This article reviews some of the more encouraging studies and ‘ 

. _ . . - . > T e 
-quipment likely to become economically feasible—page 84. For 
— " ‘ site You'll Ever Make Get the New, 

Remarkable 
ALTITE JOINT 
by APCO. 


Best Connection 


Water Works Management was the subject of a short school held by 
the University of Illinois under the sponsorship of the III. Section 
AWWA. This report covers that meeting—page 87. 

Metal Media Vacuum Filters are used for sludge dewatering at Middle- | Underwriters Approved 
town, Ohio where the domestic sewage contains paper mill wastes. | , Patent Applied For. 
These wastes increase the quantity of sludge to be dewatered. Reclaimed 


| 
lime from the Dayton Water Softening Plant is used to condition sludge | / ALA BAMA PIPE 
for dewatering on coil filters—page 91. ‘al M PANY 
Radiation Detection in Water Supplies was one of the principal topics 
discussed at the N. J. Section AWWA meeting—page 94. : General Offices 
Polyelectrolites and Radioactivity were among the topics discussed at | ANNISTON, ALABAMA 
the joint meeting of the Fla. Section AWWA and the Fla. SIWA. A SALES. OFFICES 
brief report on this meeting appears on page 95. 122 South Michigan Ave. 
Chicago 3, Illinois 


Suite 950 1006 Grand Ave. 
Kansas City 6, Missouri 


An Economical Sewage Treatment Plant for smal! housing develop- 
ments utilizes a combination of a new design, common wall construc- 
tion, and strict adherence to specifications—page 96. 350 Sth Avenue 
° ‘s - . - New York 1, New York 
The Editor Comments on the Illinois Water Works Management Short 18505 West Eight Mile Rd. 


School—page 98. Detroit 41, Michigan 
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News—Here & There 





Henry F. Munroe Elected 
President of NESIWA 


Henry F. Munroe of Cranston, R. L., 
was elected 1959 
President of the 
New England 
Sewage & Indus- 
trial Waste As- 
sociation at that 
group’s annual 
meeting in Hart- 
ford, Conn. Mr. 
Munroe is a San- 








itary Engineer in 
the Utilities Sales Department at 
-I-F Industries, Inc. 

Mr. Munroe—who has been a Con 
trol Chemist in a dyeing and finishing 
plant, a Plant Chemist at Koppers 
Co, and a Lab. Assistant and Junior 
Chemist for the U. S. Rubber Co. 
has long been interested in water 
treating problems. He joined B-I-] 
Industries, Inc., in March, 1941 and 
has been a Sales Engineer, Office 
Manager, Research and Development 
Director, Project Engineer and finally 
a Sanitary Engineer. He is the holder 
of patent #2-749222 for a Saturator, 
granted in June, 1956. In 1957 he 
received the Arthur Sidney Bell 
Award for service to NESTWA, and 
in Spring, 1958, he was made a 
“Diplomate” of the American Inter- 
Society Board of Sanitary Engineers 

Mr. Munroe graduated from the 
University of R. I. in 1934 witha B.S 
degree in Chemical Engineering. He 
attended Northeastern and Brown 
University for additional studies. He 
is a Registered Professional Engineer 
in R. I. and has authored numerous 
papers and articles published in trade 
publications. A community-conscious 
man, Mr. Munroe is active in Civil 
Defense, the R. I. Hospital Building 
Fund, the YMCA. He is member of 
more than eleven business, profes- 
sional and civic organizations. Re- 
cently he was elected a Fellow of the 
American Public Health Association. 


Hydraulic Research 


A Book on Hydraulic Research in the 
United States 1958, edited by Helen 
K. Middleton, National Bureau of 
Standards, Miscellaneous Publication 
224, is now available from the Super- 


intendent of Documents, U. S.-Gov- 
ernment Printing Office, Washington 
25. D. C. The book consists of 168 
pages and sells for $1.25 per copy. 

This publication, the latest in a 
series of annual publications dating 
back to 1951, contains reports on hy- 
draulic research conducted within the 
past year in the U. S. and Canada. 
The project reports give the sponsor 
of the project, the nature of the work, 
a brief description of the process, the 
present status and results of the work, 
and any publications which have been 
written as a result of the project 

Further information on the projects 
can be obtained by writing directly to 
the organization carrying on the proj- 
ect. For this purpose, full addresses 
of all cooperating laboratories are 
viven 


Pressure Changes at Storm 
Drain Junctions 

Engineering Series Bulletin No. 41, 
Pressure Changes at Storm Drain 
Junctions, by W. M. Sangster, H. W. 
Wood, FE. T. Smerdon, and H. G. 
Bossy, is now available from the En- 
gineering Experiment Station, Uni 
versity of Missouri, Columbia, Mis 
souri. 


The report is on research sponsored 
jointly by the Missouri State High- 
way Department and U. S. Bureau of 
Public Roads 


Model studies deter- 
mining pressure changes at various 
rectangular and 
structures are 


circular junction 
presented. Also in- 
cluded is a design section embodying 
detailed procedures and _ working 
charts for use in the design of storm 
drain junctions. Price, complete re- 
port $2.00; Methods 
$1.00 


Design only 


Ontario Water Resources 
Commission 

The Ontario Water Resources Com- 
mission, Toronto, 
booklet the 
objectives of the and 
sketches the methods proposed in 
reaching these objectives. 

Also described in the publication 
are the commission’s facilities which 
are available to municipalities with 
water or sewage problems and indus- 
tries with waste disposal troubles. 


Canada, has re- 
that outlines 


commission 


leased a 


Thomas Quigley Elected V.P. 
of Wallace & Tiernan 

The Board of Directors of Wallace 
& Tiernan, Inc., 
Belleville, N. J., 
recently elected 
Thomas T. Quig- 
ley, Vice-Presi- 
dent-Equipment 
Divisions. Mr. 
Quigley assumed 


rm | 


his new duties on 
January 1, 1959. 











He is responsible 
for all operations of the company’s 
equipment divisions. 

Mr. Quigley has been associated 
with Wallace & Tiernan since 1940. 
He graduated from the Virginia Mili- 
tary Institute in 1935 B.S 
Civil Engineering. Mr 
Quigley resides at 65 Winding Way, 
West Orange, N. | 


with a 
degree in 


N. J. Water Conferences 
The New 


ence has 


Jersey Water 
announced that meetings 
during 1959 are scheduled for Feb- 
ruary 6th and 20th, March 6th and 
20th, and April 3rd and 17th. 


Confer- 


Research to Classroom 

The U. S. Public Health Service, 
Div. of Sanitary Engineering Serv- 
has available a booklet titled 
From Research to Classroom Labora- 
tory. 


ices, 


The booklet, which consists of a 
series of articles previously published 
in “The Science Teacher,” represents 
the results of a program of collabora- 
tion between research scientists, engi- 
neers, and technicians on 
hand, and science 
other. 


the one 
teachers on the 
The program is currently in opera- 
tion in Cincinnati, Ohio at the Robert 
A. Taft Sanitary Engineering Center. 
Through a unique arrangement, key 
secondary school science teachers in 
Cincinnati are being exposed to the 
Center’s unusual facilities and staff. 
The purpose is to assist teachers in 
developing current, practical, and in- 
teresting supplementary laboratory 

exercises. 
CONTINUED ON PAGE 9A 
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Its HERE! 


25-Year Protection 
on Pneumatic Ejectors 


Only Yeomans dares to back 
specifications with this 
long-term warranty... 


at 


6 Tee ee 


® -y 
SHONE @7 i 
PNEUMATIC EJECTOR © mm 


Mechanically-Controlled 


t 
tom 5 ++ 
P y 


Cwenty-Five Year Warranty 


Subject to the limitations herein contained, YEOMANS ponent or material, transportation prepaid, before accept 
BROTHERS COMPANY warrants its mechanically- ing a claim In no event shall YEON ANS BROTHERS 
controlied Shone Pneumatic Ejector against defects in COM PANY be responsible or held hable for delay or dam 
workmanship and materials under normal use and service ages of any kind or character resulting from or caused 
f 5) years after mstallation as specified in directly or indirectly by any defective component or mate 
factory rex »ne ms. The Company's responsibilit; rial. This warranty shall not apply to any component or 
under this twen ear warranty 38 limited to replacing material repaired or alte of the Company's 
narge, f.0.b., its works, any of the works unless the Company's written approval in that re 
sewage (or waste) receiver, mechani spect is first obtained and no allowance will be made for 
cal air and exhaust control and the Shone inlet and dis such repdirs or alterations without the written consent 
charge check valve. All other parts are subject to the or approval of the Company 
manufacturer's warranty of one year This Warranty 1s in lieu of all other warranties, expressed 
Written notice must be given to the Company immedi or implied, and 1s in lieu of all other obligations or habih- 
ately upon discovery of any defect. The Company shall ties on the part of the Company No other person is author- 
have the option of requiring the return of a defective com ized to vary the terms or provisions hereof in any respect 


for twenty-fiv 


YEOMANS BROTHERS COMPANY 


QW Bargom 


¢ 


YEOMANS 2 if: 


© 
1999-9 North Ruby Street, Melrose Park, Illinois ? 


This is the SHONE’ with mechanical & y 
controls. It is the original pneumatic | : | 
ejector. The first SHONE’ was 

installed in 1870. 


WORLD’S LARGEST AND BEST LINE OF PNEUMATIC EJECTORS 
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News—Here & There 


CONTINUED FROM PAGE 7A 





Earl Devendorf Retires 
After more than 40 years of service, 
Earl Devendorf 
has retired as 
director of the 
Bureau of Envi- 
ronmental Sani- 
tation for the 
New York State 
Department of 
Health. 
Joining the de- 
partment in 1918 
as an assistant sanitary engineer, Mr. 
Devendorf was appointed assistant di- 
rector of sanitary engineers in 1928, 
and became director in 1948, 

Mr. Devendorf is a member of the 
Conference of State Sanitary Engi- 
fieers, AWWA, ASCE, New York 
State Society of Professional Engi- 
neers, the New York State Public 
Health Association, and is a fellow 
of the American Public Health Asso- 
ciation. 


Sewage & Stream Course 

The Bayerische Biologische Ver- 
suchsanstalt, Munich, Germany, has 
announced an Introductory Course on 
Biology of Sewage and Stream Sani- 
tation, to be held on March 2-6, 1959, 
under the direction of Professor Dr. 
R. Demoll and Professor Dr. H. Lieb- 
mann. 

The course will cover the special 
problems of the biology of sewage and 
pollution control by microscopical 
training practice with the different 
sampling devices and discussions. 

It was also announced that an ad- 
vanced coure on the “Possibilities and 
limits in removing poison and radio- 
active substances from sewage and in- 
dustrial waste water,’ would be held 
on October 5-10, 1959. 

For further information contact 
Prof. Dr. H. Liebmann, Bayerische 
Biologische Versuchsanstalt, Munich 
22, Veterinarstr, 13. 


South Calgary Sewage Plant 
The city of Calgary has announced 
the appointment of Haddin, Davis & 
Brown (Alberta) Limited as engi- 
neers to design and supervise con- 
struction of a $400,000.00 sewage 
treatment plant in South Calgary. 
The plant will be designed to proc- 


ess sewage from new subdivisions 
springing up in the South Calgary 
area including Fairview and Hays- 
boro. 

Haddin, Davis & Brown (Alberta) 
Limited were consulting engineers for 
the City on the recent expansion of 
the main Calgary Sewage Treatment 
Plant. 


No-Sewers—No-Water 

The City of Cleveland, Ohio, has 
recently taken action to make its “no- 
sewers-no-water” policy 100 per cent 
effective. 

The City Public 
Utilities notified suburban mayors in 
one-paragraph letters that it was dis- 
carding more than 200 plans for wa- 
ter main installations in projected real 
estate developments. 

Representing millions of dollars in 
construction costs, the plans have been 
on file with the city for more than two 
years. They were presented before 
former City Utilities Director Emil J. 
Crown issued an order that no new 
water installations would be made be- 
fore the suburbs built sanitary sewer 
systems. Crown had agreed to permit 
the suburbs to complete plans on file 
before his ‘“‘no-sewers-no-water” rules 
was declared on August 10, 1956. 

The most discarded 
the plans that were on file before the 
1956 date and for which contracts 
had not been signed. The order was 
signed by Acting City Water Commis- 
sioner Vincent J. DeMelto and City 
Utilities Director Bronis J. Klemen- 
towicz. 

Klementowicz said that plans for 
the 200 projects, which are located in 
all parts of Cuyahoga County, would 
not be approved again unless they in- 
cluded sewer installations. Issuing a 
special warning to persons planning to 
buy property, he said they should 
make sure the home or lot is served 
by sanitary sewers. “If the property 
is equipped with a septic tank,” he 
said, “they won’t get any water from 
the city of Cleveland.” 

Under the new order, Klemen- 
towicz could halt virtually all new 
home construction in the Cleveland 
area where sanitary sewer systems are 
not provided. The new order should 
force communities to build their own 
systems or join existing systems. 


Department of 


recent order 


Annual Index 

The 1958 Annual Index of Water & 
Sewage Works is now available and 
may be obtained by writing our edi- 
torial office at 155 E. 44th St., New 
York 17, N. Y. P 

Sanitary Engineer Examinations 
U.S.P.H.S. Regular Corps 

A competitive examination, for ap- 
pointment of Sanitary Engineer Of- 
ficers to the Regular Corps of the 
United States Public Health Service, 
will be held in various places through- 
out the country on April 21, 22, 23, 
and 24, 1959. 

Appointments will be made in the 
ranks of Assistant and Senior Assist- 
ant grades. Requirements for both 
ranks are United States Citizenship 
and graduation from a recognized en- 
gineering college or university. Ap- 
plicants for the Assistant Sanitary 
Engineer Officer rank must be at least 
21 years of age and have at least three 
additional years of professional train- 
ing and experience. For the Senior 
Assistant Sanitary Engineer rank, an 
applicant must meet the requirements 
for the Assistant Rank and must have 
at least three additional years of pro- 
fessional training and experience. 

Application forms may be obtained 
by writing to the Surgeon Genefal, 
United States Public Health Service 
(P), Washington 25, D. C. Com- 
pleted application forms must be re- 
ceived in the Division of personnel no 
later than March 6, 1959. 


Minnesota 

According to Chester Wilson, a spe- 
cial assistant general 
signed to the Minnesota Water Pollu- 
tion Control Commission, the Min- 
nesota legislature will have to pass an 
enabling act to give smaller commu- 


attorney as- 


nities the power to join in cooperative 
control of water pollution. 

The Water Pollution Control Com- 
mission also approved a tentative pri- 
ority list of communities which ap- 
plied for federal aid under the federal 
water pollution control law for the 
construction of sewage treatment facil- 
ities. The priority list includes 46 
communities whose requests for aid 
totaled $4,243,011. 

CONTINUED ON PAGE IIA 
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Your PITT CHEM’ 
Industrial Distributor 
provides you with 


INDUSTRYS MOST 


COMPREHENSIVE FAMILY 
OF PROTECTIVE COATINGS 


‘TARSET 


The exclusive and patented coal tar-epoxy 
resin coating that has revolutionized the con- 
trol of severe corrosion. Tarset provides ex- 
cellent protection against petroleum crudes, 
hydrogen sulfide, brines, gasoline and many 
other corrosive agents. 


| re a real advantage, in economy and con- 
venience, when you buy all of your heavy duty 
cold applied protective coatings from one source 
—your Pitt Chem Industrial Distributor. Another 
important Pitt Chem plus is the ready avail- 
ability of experienced technical help, wherever 
and whenever you need it. For more information 


TARMASTIC' 


A broad line of time-tested coal tar coatings 
(formerly “100 Series” Coatings) which pro- 
vide excellent corrosion protection on metal, 
masonry, and concrete surfaces—above and 
below ground. There’s a Tarmastic formula- 
tion to control virtually any corrosion con- 
dition in your plant. 


Lhsul-Mastic 


A series of vaporseal, condensation control 
and insulation coatings. Special Gilsonite 
asphalt formulation makes Insul-Mastic coat- 
ings highly resistant to acids and alkalis, as 
well as to moisture penetration. 





about your coating problems, contact your Pitt 


Chem Coatings Distributor today! 


COAL CHEMICALS « PROTECTIVE COATINGS « PLASTICIZERS « ACTIVATED CARBON * COKE * CEMENT ¢ PIG IRON © FERROMANGANESE 
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1959 Named Water 
\/orks Year 

William G. 
Illinois, by official proclamation has 
declared 1959 as Water Works Year 
in Illinois, in honor of the Fiftieth An- 
niversary of Illinois Water Supply 
\ssociation. 


Stratton, Governor of 


agp i gt 
— Prewellanpartiiinny 


WHEREAS, Fifty vears ago next 
February 16, a group of 37 water 
works officials in Illinois, meeting with 
the Illinois State Water Survey, by 
invitation of President Edmund J. 
James of the University of Illinois, 
formally prepared and adopted the 
Constitution of the Illinois Water 
Supply Association, and 

WHEREAS, This Association af- 
filiated the American Water 
\Vorks Association as its Illinois Sec- 
tion in 1914, and 


WHEREAS, Water works men 
from Illinois have and are actively 
and conscientiously engaged in devel- 
oping and using advanced knowledge 
relating to water supplies and the con- 
servation of water supplies for public 
use, and 

WHEREAS, men 
justly proud of their contributions to- 
ward the future of Illinois, and 

WHEREAS, 


achievements 


with 


These can be 


efforts and 
should be a matter of 


These 


public information for all citizens who 
enjoy the convenience of pure water 
at their household tap, and 

WHEREAS, It is a matter of pub- 
lic interest for citizens and civic lead- 
ers to acquaint themselves with, and 
support planned water works develop- 
ment for community growth and well- 
being, 

NOW, THEREFORE, I, William 
G. Stratton, Governor of the State of 
Illinois, do hereby proclaim the year, 
1959, as Water Works Year in IIli- 
nois, with appreciation to all water 
works men for their continuing loyal 
public service, upon this Fiftieth An- 
niversary date of organization. 


Pa Blituces Ylereel, +. 


treat teal of lhe Sate of Whe mens 


v Accom mte sad my hand and camsed lhe 
be aoffh red 


ol bho  anpuled on hha Caly of” ire myyfaded 
— 


- 
Letters to the Editor 
Dear Dr. Symons 

“Commenting on your editorial in 
the November issue, entitled, ‘Who 
Will Replace Them?’, I am setting 
down a few thoughts about how we, 
in Florida, are very seriously engaged 
in recruitment for tomorrow's opera- 
tors, superintendents, and sanitary en- 
gineers. 

\t a meeting I discussed 
with James Pounds, Plant Superin- 
tendent of Pensacola, Florida, his in- 
Mr. Pounds 
informed that arrangements had been 
made with the authorities of the Board 
of Education for 


recent 


plant training program. 


students from the 
high schools are now given class credit 
for work that they do in the labora- 
tories at the water and sewage plants 
Also, those who are attending voca- 
tional schools would have a definite 
assignment at these plants where they 
learn practical pump mechanics, plant 
hydraulics, ete. Mr 
formed me recently 


Pounds also in 
that they have 
further for the 
The City of 
is paying for 


one 


gone step men 


already employed Pen 
school 
The 


same program of high school and voca- 


sacola night 


courses relating to their jobs. 


tional school cooperation has been im- 
plemented with the cooperation of the 
Jr. College at Panama City, Florida. 
This program is under the direction of 
Mr. Harry Berkstresser, Director of 
Public Utilities 

In Lake Wales, Mr. 


son secured the high school coc ypera- 


Sam Robin 
tion, and they are 
under the D.C.T. program, ( Diversi- 
hed \side 
from recruiting the school our group, 
the Florida Water & Sewage Works 
Operators Association has a very in- 


sending students 


Cooperative Training). 


tensive certification program. In Dis- 
trict Five for the Spring short course 
there were 195 registrants, and the 
current short course has the astound- 
ing figure of 235 paid registrants. To 
my knowledge, this will bring the 
year's total for the five Florida Dis- 
tricts to well over 1000 paid regis- 


trants. The success of this program 
is due in a large measure to the splen- 
did help and cooperation of the Flor- 
ida State Board of Health. As I travel 
through the State, I keep talking up 
public relations with especial emphasis 
on bringing the high school students 
into the water and sewage works field. 
Dr. Symons, I feel sure that what 
we are trying to do here in Florida 
can be done in the other 48 states, 
and that there need be no dearth of 
personnel to design, operate, and su- 

perintend our plants in the future. 

Very truly yours, 

INVEX, INC. 

Mac Grossman 
General Manager 


Missouri 

An opinion handed down by the Mis- 
souri attorney general's office ruled 
that state agencies are required to 
obtain permits for construction of 
sewage disposal systems and to dis- 
charge waste into public waters, but 
that under a Congressional directive 
to cooperate with the state, federal 
installations are not subject to such 
requirement. 

Written by Assistant State Attor- 
ney General James B. Slusher, the 
opinion was requested by Dr. J. M. 
Hardwicke, director of the 
State Division of Health, who raised 


acting 


the question of state requirements 
under the water pollution act with 
Whiteman Air Force 
Base, Fort Leonard Wood, and the 
state hospitals at 
Nevada. 

The opinion said that the Missouri 
water pollution act of 1957 established 
a public policy of restoring and main- 


reference to 


Farmington and 


taining a reasonable degree of purity 
in the waters of the state and is suff- 
ciently broad to include state agencies 
and institutions. 

But under an act of Congress, the 
opinion said, federal agencies in Mis- 
sour! are directed to cooperate with 
the state in the prevention and con- 
trol of water pollution. 

The attorney general's office said it 
understood that federal agencies in 
Missouri were cooperating and accept- 
standards. So far, it 
added, no situation had arisen that 
would, under state law, require federal 


Missouri 


ing 


agencies to construct or maintain fa- 
cilities of a specific type. 
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one tapping sieeve... 





fits all 
classes of 
cast iron pipe 
regularly 
used. 





MUELLER Tapping Sleeves and Valves provide a means of running a 
lateral with a minimum of inconvenience and they offer extra user benefits. 
The tapping valve has the exclusive four point wedging mechanism. The tap- 
ping sleeve has extra length and heavy duty construction so as to actually 
strengthen the main at the point of connection. A Mueller Mechanical Joint 
Sleeve for a specific nominal size will fit all classes of cast iron pipe regularly 
used by employing one of two sets of gaskets. If there is any doubt as to the 
class of pipe which will be uncovered, the operator takes both sets of gaskets 
to the job site, then uses the proper set, designed to fit that specific pipe. For 
example: Use the duck-tipped gaskets for centrifugally cast pipe; use the plain 
end gaskets for class D pit cast pipe. 


This simple detail of design is typical of many extra features of Mueller Tapping 
Sleeves and Valves and Tapping Crosses. It is also typical of the great attention 
to detail in research, design and engineering that becomes a part 


of every Mueller product used by the water industry. 


ad 


MUELLER CO. 22. DECATUR, ILL. 


, en 

; ae 
fines 
= were Factories at: Decatur, Chattanooga, Los Angeles: 
A: 7/ > oe in Canada. Mueller, Limited, Sarnia, Ontario 
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Diatomite Pressure Filter 

For Larger Swimming Pools 
201 

Filter Corp., Milwaukee, 

Wis., has developed a new intermedi- 


Romar 


ate size Diatomite pressure filter de- 
signed for swimming pools requiring 
a filtration rate of 4000 to 7000 gallons 
per hour, or multiples. 


Known as the Suburban, the unit is 


of characteristic Romar Down-flow 
design and is built in two models with 
average capacities of 4200 and 7200 
gallons per hour, and filtering surfaces 
of 35 and 60 sq ft. It is said to provide 
maximum filter area, longer operating 
cycles, slower pressure-rise and ex 
tremely compact design. The larger 
model needs only 9 sq ft of base space 


and 5 ft 6 in. headroom. 


kither model can be mounted in 
banks of two or more units for higher, 
more flexible filtering requirements 
where increased capacities are needed. 


Pools with capacities of 20,000 to 80,- 


News 


QOO gallons can be handled by single 
units ; tandem installation handle pools 


of 125,000 gallons capacity and up 
ward. Cleaning time is only 10 min 
utes. 


Thermo-Drive Actuator 
202 
Co., Cleveland, Ohio, 


has developed a powerful new actuator 


Swartwout 





"We record pump activity gum 
and measure flow with 


this $65 instrument’ 


H 


io | 


RECORDER: 


what T-R-T is 


“ETOTALIZER 


An instrument that automatically records on a 
strip chart the “on-off” time of any pump 

(or machine) to which it is electrically connected. 
Strip chart is chronologically-printed, runs 

up to four months without change. 


Marks on chart when pump starts, how long 


13A 


which utilizes the expansive force of 
Freon vapor to position valves and 
other final control elements with pre- 
cise and repeatable accuracy. 

Called the Thermo-Drive Actuator, 
the new device uses no compressed 
air, motors, gear trains, pumps, oil, 
amplifiers, or relays of any kind. Pre 
cise full-balance positioning is possi- 
ble at any point within the limits of 
the actuator. 

The operating principle of the ac 
tuator is based on the controlled rate 
fluid 
dium, Freon, circulating in a closed 


of heat release through a me- 
chamber open only to a condenser. 
Within the Freon-tilled chamber there 
is a heavy spring bellows coupled to 
an actuating stem and to a mechanical 
position-feedback device 

The Freon is continuously vapor- 
ized by an integral heater ; this creates 
a vapor pressure within the chamber 
Control action is achieved by varying 
the bleed rate of the Freon into the 


condenser through a release valve 
The release valve is operated by a 
force coil responding to a command 
signal control instrument 
\Vhen the bleed rate is decreased, the 


CONTINUED ON PAGE I5A 
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AS 


~ 


? 


MADE FOR eee 


YOUR ENGINE’S 


| Protection 


MODEL AL 


AUTOMATIC ENGINE CONTROLS 


Any abnormal condi- 
tion existing in your 
engine can be imme- 
diately brought under 
control by the opera- 
tor with the use of 
Synchro-Start...... 


it runs, when it stops. Elapsed time meter totals 
operating time. Operations counter (optional at 
additional cost) records number of pump starts. 


what T-R-T does Your engine can be protected by being automatically 
shut down at the first sign of low oil pressure, high water 
temperature, overspeed, etc. 

The AL series of Synchro-Start Controls is made to fit 
individual requirements. Your specifications sent to us will 
bring immediate response. 


To measure flow, simply multiply rated capacity 
of pump per hour by hours of pump operating 
time. Strip chart furnishes a single-source basis 
for cost analysis, flow pattern, and pump 
maintenance. Many other applications. For full 
details, write for Brochure WR-1. 


standard "corr 


how T-R-T is used 


Write for detailed information 


SYNCHRO-START PRODUCTS, INC. 


Since 1932 
8151 NORTH RIDGEWAY AVENUE - SKOKIE,JLLINOIS 
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In BATON ROUGE, LOUISIANA 


TYLOX 


Rubber 
PIPE GASKETS 


Make water-tight joints... 
speed pipe-laying in spite of 
tough working conditions 


Gumbo! . . . wet, sticky and unstable . . . that’s 
what faced contractors installing Baton Rouge’s 
Longwood Drive Outfall Sewer. And the trench for 
the line was more like a canyon than a sewer ditch. 


How were the terrific excavating costs to be offset 
. .. the job to be done in reasonable time... 
water-tight joints to be assured? . . . Here’s how the 
designers’ specification for TYLOX RUBBER 
GASKETS laid all three problems by the heels 

at once: 


TYLOX reduces job costs with faster pipe coupling. 
Common delays like water and “guck” in the trench 
do not slow up the work. Backfill may be applied 
immediately. Flexibility of TYLOX makes the pipe 
line itself flexible, permitting safe compensation for 
pipe angularities, shifting soils and shock over- 
loads. Water-tight joints are assured by the husky PROJECT: Longwood Drive Outfall Storm Sewer for City of 
compression seal that follows automatically when _ *#0" Rovge, te. 
TYLOX-jointed pipe is coupled. mein aints on een a ae 
Features like these are why TYLOX was specified Prov srre J. H. Jenkins, Contractors, Inc., Baton Rouge, La 
for the Baton Rouge sewer . . . why TYLOX is the pein , mae ha 


" i é i . PIPE: 72’ T & G Reinforced Concrete Pipe with TYLOX Rubber 
one pipe coupling that fully meets requirements Gaskets, manufactured by Anderson-Dunham, Inc., Baton 


of engineers, contractors and taxpayers alike. Rouge, La. 





GET THIS TYLOX INFORMATION 


FOR YOUR DATA FILES HAM 7 LTO a 4 E ® T 


Brochure contains engineering data and 


illustrated case histories showing why MANUFACTURING COMPANY 


engineers the world over specify TYLOX 


get long-lasting, leak-proof pipe lines KENT, OHIO 


at less cost. 


427 West Grant Street Orchard 3-9555 


CANADIAN PLANT: 10 Brussels St., New Toronto, Ont., Phone: Clifford 1-2494 
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vapor pressure increases, compressing 
the bellows and causing a downstroke. 
Conversely, an increase in the bleed 
rate will permit the bellows to expand, 
producing upstroke. Precise position- 
ing of the stem is assured by the built- 
in feedback loop. Position repeatabil- 
ity is accurate to 0.5 per cent. 


B-I-F Expands Butterfly 
Valve Line 
203 

B-I-F Industries, Inc., Providence, 
R. 1., has announced the expansion of 
its extensive line of tight-closing but- 
terfly valves to include a full size 
range of 125-pound butterfly valves. 
The expanded line of high pressure 
Builders-Providence Butterfly Valves 
is ideal as .replacement valves, for 
pressure reducing and throttling func- 
tions, for street shutoff, pump dis- 
charge, altitude storage control, dis- 
tribution systems, etc. 

Builders-Providence 125-pound but- 
terfly valves are for line sizes ranging 
from 4” to 48”. They are lightweight 
and compact and can be supported by 
the line, eliminating special construc- 
tion. All meet and surpass American 
Water Works Association specifica- 
tions for butterfly valves. Efficient de- 
sign and rugged construction permit 
burial without a vault. Shaft is one 
piece giving 
greater strength and longer life. 


stainless _ steel, valve 

Similar to Builders-Providence reg- 
ular line of tight closing, rubber seated 
butterfly valves, the 125 pound butter- 
fly valves remain bubble tight after 
hundreds of thousands of operations 


Rapid Sludge 
Removal Clarifier 
204 
Dorr-Oliver Inc., Stamford, Conn., 
has announced the availability of the 





SR Clarifier, a new rapid sludge re- 
moval mechanism for final clarifica- 
tion in biological sewage treatment. 
This new clarifying unit provides im- 
mediate removal of freshly settled, 
biological solids for* recycling to the 
aeration step. Presenting visible evi 
dence of quantity and character of 
sludge removed, the Dorr SR Clarifier 
deign also allows positive control of 
activated sludge withdrawal. 


15A 


The Dorr SR Clarifier combines the 
Dorr Sifeed entrance mechanism de- 
sign with special modifications for 
rapid sludge removal. A number of 
deflector plates are attached to the 
lower edge of both rake arms and are 
positioned slightly above the surface 
of the basin floor. Vertical sludge 
withdrawal pipes attached to the rake 
arms at intervals, extend upward from 
the apex of each of the angles formed 
by the rake blade and deflector arm. 
These pipes terminate at the liquid 
surface in rotating radial collecting 
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| Stop costly infiltration 


in storm drains and sewer 
lines with the famous 


CENTRILINE PROCESS 


Centrilining is effective in diameters from 6” to 144” 


The Centriline Process of cen- 
trifugally applying a cement- 
mortar lining to pipes in place 
can be as effective in preventing 
infiltration in sewer and storm 
lines caused by external pres- 
sures as it is in permanently elimi- 
nating leakage in water mains 
caused by interior pressures and 
corrosion. Infiltration means 
over-taxed pipe line capacity and 
higher costs for treatment and 
disposal. Infiltration also results 
in the settlement of streets and 
other surfaces. Centriline’s 6 mil- 
lion feet of pipe rehabilitation 


experience is on call to help with 
these problems. 

Lining is placed when infiltra- 
tion has been stopped by natural 
lowering of water table, plugging 
leaks from the interior, or by 
well pointing. A qualified Centri- 
line engineer will be happy to 
discuss our quick and economical 
method of repairing concrete and 
terra cotta storm drains and 
sewer lines in sizes from 6” to 
144”. For further information, 
write today for your copy of our 
free booklet which fully describes 
the Centriline Process. 


CENTRILINE CORPORATION 


4 Subsidiary of Raymond International Inc. 


140 Cedar Street 
New York 6, N. Y. 





WOrth 2-1429 


Branch Offices in Principal 
Cities of the United States, 
Canada and Latin America. 


& 
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improving 
a superior 
product 


Los Angeles: 4635 Firestone Bivd., 
South Gate, Calif., LOrain 4-2511 


Hayward: P.O. Box 630—JEfferson 7-2072 
San Diego: P.O. Box 13—CYpress 6-6166 
Phoenix: 2025 South 7th St.—ALpine 2-1413 


Portland: 518 N.E. Columbia Blvd.—BUtler 5-2531 
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troughs attached to the arms of the 


Clarifier. 

In operation, fresh biological active 
sludge which has settled to the tank 
floor is channeled by the deflecting 
plates to the open ends of the with- 
drawal pipes. This sludge is drawn 
up the pipes by head differential into 
the radial collection troughs. It flows 
to the central circular launder from 
which it is drawn off through the cen- 
tral discharge pipe. Grit and other 
inorganic solids are raked to a central 
sludge hopper and discharged by con- 
ventional means. Clarified liquor over- 
flows a weir at the circumference of 
the tank. 

The unique SR rapid sludge re 
moval design is claimed by Dorr 
Oliver to provide complete removal 
of all settled, biological active solids 
from the final clarification tank in a 
maximum of one-half revolution of the 
mechanism. Plows on both rake arms 
are located to completely sweep the 
basin floor in each revoltion. 


Cleveland Trencher 
Introduces Four New Models 
205 
Cleveland Trencher Co., Cleveland, 
Ohio, has introduced four new trench- 
ers. 
All of the new models, the J-20, 
J-30, J-40, and JS-30, are major ad- 
vances in trencher design and include 


eet a 


innovations in operating features 
which add importantly to trench dig- 
ging facility and efficiency. 

All new models have a new-type, 
V-shaped discharge conveyor which 
is driven, shifted and reversed in di- 

CONTINUED ON PAGE 19A 








Engineering 
PLUS Ses 


Keeps 


Tank Interiors 
Corrosion Free 


ata 


Practical Cost 


One of the five municipol tonks serving the 
City of Jacksonville, Flo. which hos been cath- 
odically protected by E.R.P. system since 1942. 


The City of Jacksonville, Fla. has relied on engineering plus from 
Electro Rust-Proofing Corp. since 1942 to protect water storage tanks 
serving the city. Since installation of cathodic protection, tanks have 
been virtually corrosion free on the under water surfaces and main- 
tenance costs have been reduced to a minimum. 


E.R.P. engineering plus means cathodic protection systems 
designed to meet your needs... 
maintained to your benefit... 
priced to your profit... 


E.R.P. provides engineering plus to meet any corrosion problem of 
submerged or buried metals. For full information on cathodic protec- 
tion for your water storage tanks, water treatment structures and 
pipelines, write for bulletin E-42.94. 


f ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 





INCE 
1935 


CABLE: ELECTRO. NEWARK. N. J. 


CATHODIC PROTECTION 
ie) a 30 MAIN STREET, BELLEVILLE 9. NEW JERSEY 


Wal DRY CHEMICAL FEEDERS 


For Accurate Feeding Of 
Water Treatment Chemicals 
Full line of wide range dry chemical feeders 


capable of controlling a few ounces to 3000 Ibs. 
per minute. 


Write for Bulletin M-38 for complete Dry 
Feeder information. 


WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9.NEW JERSEY 
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Design for Higher Filter 
Efficiency with 


Pennsalt’ Anhydrous 
Ferric Chloride 


increase filter capacity. Ferric chloride’s superior 
coagulating ability gives you drier, denser, easier- 
to-handle filter cake ...lower vacuum require- 


ments ... higher output per square foot of filter 
area. 


Save time. Ferric chloride’s fast, thorough pre- 
cipitation of all types of sludge lets you filter im- 
mediately .. . eliminates long waits for sedimen- 
tation. 


Save money. Pennsalt® Anhydrous Ferric Chloride 
gives you more active ingredient per pound than 
any other form, at lowest transportation cost. It’s 
available in nonreturnable steel drums of 135 
and 350 lb....no need for costly storage and 
unloading facilities. 


For more details on efficient sewage treating with 
Pennsalt Ferric Chloride, ask for your copy of 
Bulletin H-565. Or we’ll be glad to give your 
Consulting Engineer full information and tech- 
nical aid. Call or write today. 


For dependable water treatment use Pennsalt extra- 


purified Water Works Grade chlorine. 


See our Catalog in CMC 


INDUSTRIAL CHEMICALS DIVISION 


PENNSALT CHEMICALS CORPORATION TEE 
3 Penn Center, Philadelphia 2, Pa. Chemicals 


Chicago @ Detroit * New York @ Philadelphia ¢ Pittsburgh @ St. Louis © Appleton @ Atlanta 
Airco Company International, New York ¢ Pennsalt Chemicals of Canada Ltd., Oakville, Ontario 


In the West, Pennsalt inorganic chemicals are available through Pennsalt of Washington Division, with plants at Tacoma, Washington and Portland, Oregon. 
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Equipment Costly waste, 20 gallons 
— of water per minute 


STOPPED 


with 
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rection of discharge by an independ- | 
ent hydraulic drive contained within 
the conveyor and _ lever-controlled 
from the operator's seat. | 

Their full crawlers have new-type | 
non-packing, anti-friction-bearing- | 
mounted tracks, dual support and | 
drive on both ends of crawler pins, | 


WATERPLUG 


Hydraulic Cement 


and 16 x 3 in. hydraulic steering | 
brakes. 

The new machines also have all con- | 
trol levels grouped for utmost safety 
and convenience, with all operations 
easily controlled from the operator's 
seat. 

The new Model ]S-30, in addition 
to all of these features, has a power 
shifted, power-tilted digging wheel 
and a power-raised-and-lowered 
crumbing shoe. Its wheel can be 
shifted laterally as much as 30 inches 
to either side of the center line of the 
trencher, permitting it to dig trench 
flush with outer edges of the crawler 
tracks or at any point between. It 
can excavate short runs of trench 
up to 6 feet wide, without lateral re- 
positioning of its crawlers. 


Waterplug stops 
running water 


INSTANTLY! 


Waterpivus 
*réreutic Come™ 
Automatic Chemical Analysis re AFTER 
206 aa 
Technicon Controls Inc., Chauncey, pees 
N. Y., has developed the Technicon 


Here is what Underwater 
Services, Valley Station, Ky., 
had to say about Waterplug 


AutoAnalyzer, a new system for con- 
tinuous automatic chemical analysis, 
that can detect trace materials down 


to parts per billion, with an accuracy 
of 1 per cent. 


By automating each step of a chemi- | 


cal analysis now performed manually ; 
i.€., measuring, mixing, purifying, 
processing, comparing and recording, 
and integrating them into a continu- 


ous flow system, the AutoAnalyzer | 


provides accurate, dependable analysis 
with exact reproducibility. In the 
laboratory, this robot chemist runs 
twenty, forty, or sixty tests per hour 
without human supervision; tremen- 
dous economies are achieved. 

In the plant, the AutoAnalyzer can 
he hooked up to the process or waste 
stream, liquid or gas. The concentra- 
tion level of any material or number 
of materials can be continuously moni- 
tored and permanently recorded If 

CONTINUED ON PAGE 21A 


On October 6, 1957, our Underwater Services Company was called upon to 
repair a major break in an underwater drainage system for the Hardin County 
Sportsmen's Lake at Elizabethtown, Kentucky. Upon diving to the bottom of 
the lake we discovered several large ruptures in the 24” tiles used in the drain- 
age system. Water, uncontrolled, was pouring through these breaks ata 
minimum approximate rate of 20 gallons per minute. Using underwater diving 
equipment we managed to reduce this torrent by packing sandbags into the 
holes channeled through the four feet of earth covering these tiles. Descend- 
ing through a water control tower, we gained access to the interior of the 
drainage tiles to the area of break-through. Above us were four feet of lake 
bottom and 20 feet of water above that. Under these extremely adverse 
conditions we used the Thoro System WATERPLUG Cement to repair the 
breaks from the interior of the tiles. ? 

Because of the simplicity and ease of mixing and applying WATERPLUG 
Cement, we were able to completely and effectively repair these breaks in 
the drainage system. 4 

We were delighted with the effectiveness of WATERPLUG Cement in suc- 
cessfully overcoming this difficult water repair problem. Feel confident that 
in future underwater repair problems, our company will rely upon WATER- 


PLUG Cement. 
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STANDARD DRY WALL PRODUCTS, ING. . 
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THE FACTS ABOUT Thirty-six municipalitic 


rokeR Aelaiaelen: of raw 


FRESH SOLIDS DEWATERING Jiiiteeienenan 


of operation, lack of r 


No.1 OF A SERIES 





plant costs less to install than a system including digesters and sand beds. Fewer 
structures and less land area are required. The capital investment needed is well 
within the reach of small and medium-sized communities. 


ECONOMICAL @) 35 °e-WEle) Operating and fixed costs for a fresh solids 


dewatering installation are lower than for digestion and drying. Operational problems 
—and costs—are minimized by the elimination of dependency upon biological pros 
esses. Plant compactness requires less labor. 





FREEDOM FROM NUISANCE With standard chemical conditioning, dewa 


tered fresh sludge does not produce odor or other nuisance, and bacteriologically is 
amenable to standard methods of disposal. Absence of digesters precludes over 
loading. 





This is the first of a series of advertisements describing the 
advantages of fresh solids dewatering on Coilfilters, only 
sludge vacuum filters successfully and consistently doing 
this job 
KOMLINE-SANDERSON ENGINEERING CORPORATION 


PEAPACK, NEW JERSEY 
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e For further information on products or services please use reader service card. 
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desired, the control loop can be closed 
to automatically monitor the steady- 
state control devices or otherwise reg- 
ulate the process through “on-stream” 
continuous measurement. 

AutoAnalyzer systems are available 
for single or multiple component de- 
terminations. 


Aeration Waste and 
Sewage Ejectors 


207 | 


Penberthy Mfg. Co., Detroit, Mich., | 


has developed an answer to the prob- 
lem of discharging waste effluents into 
streams, sewers or lakes without dan- 
ger of pollution. The solution: Pen- 
berthy aeration ejectors installed in 
activated sludge processes. 

This system cuts by 95% the high 
concentration of bacteria cells and is 
said to provide an amazing 20 to 25% 


oxygen absorption compared to a 4 to | 


5% absorption by porous plate or 
mechanical systems at a saving of over 
40% in horsepower. 

Easily planned, properly balanced 
systems are simple to install and op- 


erate in new or present installations | 


. offer a practical means of provid- 
ing supplemental capacity to existing 


facilities. Cost of installation, mainte- | 


nance and power are low. 


Light Rotary Air Compressor 
208 

Le Roi Div., Westinghouse Air 
Brake Co., Milwaukee, Wis., has an- 
nounced the lightest (2250) Ibs) and 
slowest (1600 rpm) 125 cfm rotary 
portable air compressor on the market. 

The new 125RG2 is a sliding vane 
type two stage compressor with an 
in-line cylinder arrangement. It is 
rated at 125 cfm of free air compressed 
to 100 psi. 

The compressor is powered, by di- 
rect drive, with a Le Roi engine which 
is a wet sleeve overhead valve engine 
of proven design. A 100 per cent ca- 
pacity modulating control matches air 
supply to air demand within a pres- 
sure range of 10 psi. “One-valve” air 
pressure adjustment is provided. 

The engine-compressor is supported 

CONTINUED ON PAGE 24A 


















































7 
IRON PIPE FITTINGS 








Kuhns long lasting ductile iron pipe fittings for 
high strength and corrosion resistance are 
pressure rated by Underwriters’ Laboratories, 
Inc, Most types and sizes are stocked for 
prompt delivery, along with our complete line 
of high quality cast and malleable iron fittings. 
Write for catalog today. 


THE KUHNS BROTHERS CO. 
1800. McCall St. + Dayton, Ohio 





OVER 3,000 SHAPES AND SIZES 
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The J-20 


Width over crawlers 
Crawler length, C.C. ............ ae ad 
Overall length 6” 
Width of crawler shoe 10” 
approx. 13,500 Ibs 
Ground bearing pressure 
Cuts trench 13” to 24” wide, to 5’6” deep 
Principal applications: 
urban areas, utilities lines, services, 
extensions, mains, house footings, etc. 





The J-30 


Width over crawlers 
Crawler length, C.C. .............. 6’ 9” 
ee 
Width of crawler shoe .. 14” 
approx. 15,000 Ibs. 
Ground bearing pressure 
Cuts trench 13” to 24” wide, to 5’ 6” deep 
Principal applications: 
suburban areas, drainage, utilities, gather- 
ing lines, footings, septic tanks, leach beds. 


eeeeeeeeeeeeeeee 


The J-40 


Width over crawlers f 

Crawler length, C.C. ............. 7’ 6” 

Overall length 

Width of crawler shoe 

Weight approx. 18,800 Ibs. 

Ground bearing pressure 

Cuts trench 1742” to 30” wide, to 5’ 6” deep 

Principal applications: trench up to 30” wide 
—pipelines, waterlines, drainage, irriga- 
tion, sewer lines, utilities. 


...with the basic Cleveland characteristic -.. Cuallly 








CLEVELAND TRENCHERS 





pith . .fevolutionary new 


on 


conveyor 


...World’s finest trencher crawlers 


...all operations controlled at operator's seat 


Weonvevor ... provides maximum 
clearance under digging wheel rims 
...allows higher heaped loads with- 
out clogging ... provides constant 
elevating angle for faster, higher 
spoil discharge... reduces rolling 
and tumbling...has stronger tor- 
sion-free construction . . . employs 
huskier, longer-lived bearings. 


AUTOMATIC CONVEYOR SHIFT... oper- 
ator controls hydraulic shifting and 
positioning of conveyor...digs past 
poles, trees, shrubs... places spoil 
where needed ... a/l without leav- 
ing seat, without interrupting 
other operations, 


DUAL INDEPENDENT CONVEYOR DRIVE 
... identical, self-contained hydraulic 
motor and planetary gear drives in 
each head-pulley eliminate all con- 
veyor chains and sprockets...reduce 
belt slippage and wear... furnish 
operator fingertip control of con- 
veyor belt direction and speed (215- 
1,000 fpm) independent of all 
other operations, 


FINEST CRAWLERS ON ANY TRENCHER 
...employ double flanged wheels, 
rollers and sprockets with wide- 
spaced teeth...drives on each end of 
14” dia. hardened pins... com- 
pletely eliminates pockets for dirt, 
stones, etc.... eliminates take-up 
devices... gives greater track 
stability ... lengthens wear life... 
sprockets, wheels and idlers ride on 
sealed ball or roller bearings requir- 
ing only 200-hour lubrication ...a 
tremendously long-lived, trouble- 
free, easy-rolling crawler track. 


BIG 16°x3” HYDRAULIC STEERING BRAKES 
...controlled by suspended-type foot- 
pedals... provide simple easy steer- 
ing and maneuvering. 


HYDRAULIC CRUMBING SHOE... now, 
crumbing shoe advantages (clean- 
ing, grading) are practical even in 
crowded digging... Cleveland’s 
hydraulic shoe control (optional, 
extra) pivots shoe back and up to 
allow setting wheel to required 
depth at walks, drives, underground 
obstructions, etc. 


Engine, Hoist, Wheel, Shoe, Conveyor Speed—Direction—Shift, Crawlers 
...Every Operation Controlled at Operator's Seat. 


ee 


i) The CLEVELAND TRENCHER Co. 


Pioneers of the Modern Trencher , 


20100 St. Clair Avenue 
Cleveland 17, Ohio 





e For further information on products or services please use reader service card. 


Economical, Trouble Free 


COAGULATION 


erorat 


” 


erri-floc 


FERRIC ULFATE 


Reduce your water treatment prob- 
lems to a minimum with Ferri-Floc— 
the superior Coagulant — Ferri-Floc 
is a free flowing granular salt that 
can be fed through most standard 
dry feed equipment — It is easy to 
handle and can be stored in closed 
hoppers over long periods of time. 


WATER TREATMENT 

Efficient Coagulation of Surface or 
Well Water — Effective in lime-soda 
ash softening — Adaptable in treat- 
ment of all industrial applications. 


SEWAGE TREATMENT 


Coagulates over wide pH ranges 
and provides efficient operation re- 
gardless of rapid variations of raw. 
sewage — Very effective for condi- 
tioning sludge prior to vacuum fil- 
tration or drying on beds. 


COPPER SULFATE safely controls 
about 90% of microorganism nor- 
mally encountered in water treat- 
ment plants efficiently and more 
economically than any other 
chemical. 


SULFUR DIOXIDE is used most 
effectively for dechlorination in 
water treatment and to remove ob- 
jectionable odors remaining after 
purification, 


FREE BOOKLET — Let us send you 
free a 38 page booklet that deals 
specifically with all phases of 
coagulation. 


TENNESSEE CORPORATION LOS 
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on a welded steel frame of unit con- 
struction and is enclosed in a lockable 
steel metal housing. Three-point sus- 
pension protects against towing dis- 
tortion over rough terrain. The tow- 
ing eye on the draw bar can be quickly 
replaced by a ball socket hitch when 
required. Length of the compressor 
is 10 ft 7 inches ; width is 5 ft 4 inches, 
while height is 5.5 ft. Tool boxes are 
full length of housing, with no wheel- 
well interference. 


Two Level Stages Available 


With One Magnetrol 
209 


Magnetrol Inc., Chicago, IIl., has 
developed four new top-mounting tan- 
dem displacement type Magnetrols 
that combine the functions of two 
separate controls with only one tank 
opening, provide two level stages — 
wide differential for control of two 
pumps or one pump and high or low 
alarm. 

A feature of these controls is the 
ability to “change” switch actuation 
points by merely sliding the displacers 
up or down as desired. They lock 
securely to the Type 316 stainless steel 
stranded cable stem by means of Type 
316 stainless steel cable clamps. 


Large Adjustable Stroke 
Diaphragm Pump 
210 

Denver Equip. Co., Denver, Colo., 
has announced that their adjustable 
stroke diaphragm pump is now avail- 
able in a full range of sizes, from 1 
inch Simplex to 10 inch Duplex, ca- 
pacities from 2% to 1000 gpm. 

A new, improved diaphragm which 
makes possible up to 75 per cent 
higher capacity has a patented spiral 
nylon cord construction. The exclu- 
sive curvature of diaphragm provides 
a true catenary curve flexing through- 
out the entire stroke thus avoiding 
destructive kinking. A heavy molded 
rim distributes tension to the entire 
circumference of the diaphragm and 
permits the diaphragm to be clamped 
in place. This eliminates bolt holes 

CONTINUED ON PAGE 27A 





Absolute Rigidity 


Means 
... longer tool life 


... perfect connections 


Rigidity on the moin... 


Widely spread chain hook washers of the new 
B-100 are deeply recessed in yoke—cannot slip off 
when used on large diameter pipe. Unique design 
of chain hook keeps chain from twisting while 
tightening. They all add up to absolute rigidity 
on the main—machine cannot move during drill- 
ing, tapping or inserting operations. Broken tools 
and leaky connections are eliminated. 


Rigidity in the boring bar... 


Three widely spaced boring bar bearings, 
two in the feed sleeve and one at extreme 
bottom of boring bar, assure perfect boring 
bar alignment. Molded nylon lower bearing 
supports drill when it first contacts the 
main. Pipe curvature cannot deflect drill— 
tools give longer effective life. These three 
boring bar bearings guarantee perfect cen- 
tering of tool and stop, assuring a pressure- 
tight connection. 


er B-100 Drilling, T. 
They are fypica 
[oO de fail in research 
engineering that become a part 


sed by the water Indust? \ 


MUELLER® 
B-100 Machine __ co 
; | DECATUR. ILL. 


Factories at Decatur, Chattanooga. Los Angeles) 
in Canada. Mueller, Limited, Sarnia Ontario 


aus, 
Sie. 
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MORE THAN 2,000 
PRESTRESSED 
CONCRETE 

WATER 

TANKS IN 

SERVICE 


In the development of residential and in- 
dustrial water supply facilities today, no 
other type of tank offers so many advan- 
tages as does the Prestressed Concrete 
Tank. Modern in engineering and design, 
proven in service, lowest in cost... pre- 
stressed concrete should be considered in 
any tank planning. 


Check these advantages: 
® No maintenance required 
= Owners never return to other 
types 


75% of construction cost spent 
locally 


Lowest overall cost to 
community 


= Longest service life of any tank 


Send for Bulletin T-22 
( PRE| DAD THE PRELOAD COMPANY, INC. 


211 East 37th Street 
TRADE MARK New York 16, New York 


PRELOAD CONCRETE HERRICK IRON WORKS 
STRUCTURES INC. 28400 Clawiter Road 

837 Old Country Road Hayward, California 

Westbury, Long Island, New York Phone: Lucerne 1-4451 

Phone: EDgewood 3-4040 

THE PRELOAD THE PRELOAD 
COMPANY, INC. COMPANY, INC. 

711 Perimeter Road 351 Jefferson 


Kansas City, Missouri Dallas, Texas 
Phone: Victor 2-5885 Phone: WHitehall 1-5707 


THE CANADA GUNITE COMPANY, LTD. 
7325 Decarie Bivd. 
Montreal 16, Canada 
2,000,000 gallon tank, 
Tyler, Texas 





e For further information on products or services please use reader service card. 


Equipment News 


that would weaken the diaphragm. 
The New Denver Diaphragm Pump 
is used for pumping filtrates, meter- 
ing flotation feed or regulating thick- 
ener underflow. The new high ca- 
pacities mean that it is now possible 
for one unit to do what previously 
required several smaller pumps. 


Heavy Duty Steam Cleaner 
211 
Aeroil Products Co., Inc., South 
Hackensack, N. J., has announced the 
introduction of an all new CLLS-400 
Heavy Duty Steam Cleaner. 


The new unit has a capacity of 400 
gal per hour at pressures up to 150 
psi. The burner is of the downdraft 
type and will burn either fuel oil or 
kerosene. 


A low water cut-off is furnished to 
protect the coils in the event of water 
failure. The heating coils are the 
drum type to permit complete drain- 
age and feature a built in de-sooter 
arrangement. 


The compound tank has a three to 
six hour capacity, depending on the 
degree of concentration. The 
pound is heated and agitated auto 
matically and no pre-mixing is re 
quired. 


com- 


The steam gun is the full swivel 
type. Two gun operation is available 


Flexible Plastic Pipe, 
Eliminates Stress Cracking 
212 
Carlon Products Corp., Cleveland, 
Ohio, has developed a new flexible 
polyethylene pipe that is said to defy 
stress cracking and offer superiority 
in all of the other features of pre- 
viously available flexible plastic pipes. 
Called Carlon Hi-Mol, the pipe is 
made from virgin polyethylene of a 
unique molecular structure which re- 
quires a new method of extrusion by 
machines of special design. 
Year-long laboratory and field in- 
stallation tests have proved the pipe’s 
ability to withstand extended periods 
of operation at higher than rated pres- 
sures in handling corrosive liquids 


CONTINUED FROM PAGE 24A 


with no stress cracking. Razorlike 
slits and pinholes are prevented by the 
molecular structure and high mole- 
cular weight of the material — one 
million molecules in a chain compared 
to the average polyethylene’s 27,000. 
This structure also provides superior 
strength in withstanding pressure 
surges, torque stresses and higher op 


The Hi- 


Mol pipe has a superior resistance to 


erating temperatures. new 


chemical corrosion, abrasion, and de- 


the bigger your pumping problems 
. .. the better your reasons for 


giving them to 


WHEELER-ECONOMY 


You know how big problems can be, in 
selecting pumps for water works reservoir 
service. The Pumps you see here are spec- 
ially designed and built to solve such prob- 
lems. They’re 36” Axial Flow Wheeler- 
Economy Pumps, each of which delivers 
28,000 gpm. And they’ve been in continuous 
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terioration from sunlight and sub-zero 
temperatures. 


Vapor Vent For 
Underground Tanks 
213 

OPW-Jordan, Cincinnati, Ohio, has 
developed a new OPW-Jordan No, 23 
Vapor Vent that eliminates the haz- 
ards of combustible vapor accumulat- 
ing at ground.Jey el. The vent directs 
escaping vapéts upward and allows 
storage tanks to breathe more freely 
increasing the efficiency of tight fill 
service. Non-corrosive aluminum body 
with 40 mesh brass screen provides 
long durable life. 





service for many years with only routine 
maintenance and modest operating costs. 

If you’re puzzled over which pumps to 
use for water works, municipal or industrial 
power plant service, drainage, irrigation or 
flood control, see C. H. Wheeler. Your rep- 
resentative can help you even if you need 
capacities exceeding 220,000 gpm and heads 
of 75 feet. He’ll give you expert advice on 
pump design and construction, and station 
arrangement suggestions you'll find helpful. 


Economy Pump Division 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenve + Philadelphia 32, Pa. 


Whenever you see the name C. H. Wheeler on a product, you know it’s a quality product 


Centrifugal, Axial and Mixed Flow Pumps » Steam Condensers » Steam Jet Vacuum Equipment » “*arine Auxiliary Machinery » Nuclear Products 
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WHEN WATER MEANT DRUDGERY! The water our 
ancestors used was as difficult to come by as 
it was doubtful in quality. 


TODAY'S HOUSEKEEPER, served by a 
modern American water system, finds 
the water she needs—clean pure water- 
at her fingertips. 


FOR WATER, SEWERAGE AND 
U. S. PIPE AND FOUNDRY COMPANY 
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but better than ever today! 


Modern technology plus mine-to-line control 
insures top quality of U.S.Cast Iron Pipe 


Our water today is made so universally pure and wholesome no 
American ever doubts its quality. 


This is a tribute to the forward-looking water officials who plan and 


administer the nation’s water systems...and their suppliers. 


For example, U.S. Pipe controls every step from mining to shipping 
...uses every possible quality check to make sure its 


product measures up to the heavy responsibility placed on it. 


This close and painstaking supervision insures the unvarying high 
quality and dependability of U.S. Pipe— both indispensable to a 
product that plays so big a part in protecting the nation’s health. 


Wie ~ bass soa 3 
GOOD PIPE BEGINS HERE... At one of PIPE TAKES SHAPE... Molten iron in TESTING STRENGTH... Pipe specimens 
U. S. Pipe’s mines near Birming- this rapidly rotating mold assumes are periodically subjected to more 
ham, where high grade coking coal, its form as pipe-—one of many manu- brutal treatment in laboratory than 
essential to quality, is mined. facturing steps. they will receive in normal service. 


® 
INDUSTRIAL SERVicE (HEU: COD 


Birmingham 2, Ala. A wholly integrated producer from mines and blast furnaces to finished pipe. 
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New! 0 
ee "Prado VA eon 
adds speed-reading to water metering 


Here is the industry’s first practical outdoor register — the Badger 
Read-o-Matic. Now meter reading routes can be completed in half the 
time — with no more wasted calls. Plus other important benefits such as: 


e No more “lockouts” e 
access problems «+ 


No more in-house accidents e No more 


No more inconvenienced customers 


The new Badger Read-o-Matic means a modern meter reading system 
that your water department can have now — and opens a whole new 
realm of possibilities for the future. You’ll want to read about them in 
our free new Badger Read-o-Matic folder. 


*Pat. applied for in U. S$. A. and foreign countries 


Badger Meter Mfg. Co. ® 4545 W. Brown Deer Rd. ® Milwaukee 18, Wis. 
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Dorr-Oliver Transfers 
Filtration Engineering 
To East Coast 


Dorr-Oliver Inc., Stamford, Conn., 
has announced the transfer of its fil 
tration engineering and development 
operations from Oakland, California 
to Stamford, Connecticut. Part of a 
long-range plan for centralization of 
all filtration engineering and manu 
facture in the east, the move will pro- 
vide better service to 
through improved 


customers 
and 
production communication. Manufac 
ture of Dorr-Oliver filtration equip- 
ment is already centered at the com 
pany’s substantially expanded Hazle 
ton, Pennsylvania plant, close by the 
new Stamford International headquar- 
ters where the majority of 


engineering 


Dorr 
Oliver engineering and development 
operations are located 

Dorr-Oliver’s filtration engineering 
and development activities have been 
located in Oakland since the forma 
tion of the Oliver Continuous Filter 
Company in 1910. The company’s 
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Oakland facility will continue as cen- 
tralized location for engineering and 
manufacture of semi-mass produced 
equipment such as cyclone classifiers, 
centrifuges and pumps. 


Graver Tank Opens 
South American Office 


The International Division — of 
Graver Tank & Mfg. Co., Inc., Chi- 
cago, Lll., has established an office in 
Caracas, Venezuela. 

William I. Woodson has been ap- 
pointed general manager of Venezue- 
lan operations. The new South Amer- 
ican office will enable Graver to offer 
its complete line of equipment, includ- 
ing large floating roof tanks, for sale 
and erection in Venezuela. 


Woodson, a long-time resident in 
Venezuela, formerly served as man- 
ager of the Venezuelan Division of 
Texas Petroleum Company and also 
in Turkey as petroleum advisor to the 
Turkish government. He formerly 
resided in San Marcos, Texas. 


“~\, 


field 
engineer with wide overseas experi- 
ence, also was named as Woodson’s 
assistant. 


Kkrwin C. Barnes, a Graver 


S. Morgan Smith Acquired 
by Allis-Chalmers 


Jeauchamp E. Smith, president of 
S. Morgan Smith, York, Pa., has an- 
nounced the S. Morgan Smith Board 
of Directors has approved a_ plan 
whereby Allis-Chalmers Manufactur- 
ing Co., Milwaukee, Wisconsin, would 
acquire the assets of the Smith Com- 
pany in exchange for Allis-Chalmers 
common stock. 

Smith stated that the basis of ex- 
change will be 1.1 shares of Allis 
Chalmers common for each share of 
S. Morgan Smith capital stock out- 
standing. He advised that it is the in 
tention of the two firms to conclude 
the transaction as soon as possible. 

Robert S. Steveson, president of 
Allis-Chalmers said, “we are very 
happy that the directors of S. Morgan 
Smith have approved this transaction. 
In the event the transaction is com- 
pleted it would be our intention that 
the present management of S. Morgan 
Smith would of course continue to 
operate the York plant, and that the 





business go on as it has in the past. 
We would hope that Allis-Chalmers’ 
scope and breadth would help contrib- 
ute to the growth of the York enter- 
prise.” 


Hagan Opens New 
Headquarters 


Hagan Chemicals & Controls, Inc., 
has announced that the company’s new 
headquarters building and research 
center are now situated on 27 acres 
of former farm land along the Penn- 
Lincoln Parkway West, 12 miles from 
Downtown Pittsburgh. 

Built of brick and marble-like deco- 
rative panels, the rambling two-story 
structures are both functional and 
beautiful. Giant cut stone pillars and 
floor to ceiling glass doors and win- 
dows at the main entrance area form 
the focal point of design. 

The main building, an L-shaped 
structure containing 60,000 sq ft of 
floor space, houses the executive of- 
offices and the 
purchasing, engineering design, ac- 
counting and advertising departments. 


fices, sales division 


The adjacent 33,000-square foot 
Research Center, connected to the 
main office building by an enclosed 


corridor, houses all laboratory facilt- 
ties and chemical research groups, as 
well as the scientific library and a 
200-seat cafeteria. 


Months of study by officials of 
Hagan and Shaw-Walker Company, 
Pittsburgh, resulted in departments 
being located to permit the most effi- 
cient work flow. 

Soth buildings have area-controlled 
air conditioning, complete with an 
electro-static air filter. Acoustical 
Fiberglass ceiling panels hold noise to 
a minimum. Work areas have vinyl 
tile flooring. Pastel colors enliven the 
walls and harmonize with the pleasant 
decor throughout the building 

The reception area has wood pan- 
elled walls and a slate floor. All ex- 
ecutive offices are panelled and car- 
peted. 


Lawlor Retires From 
General Filter 


General Filter Co., Ames, Ohio, 
has announced that Mr. J. P. Lawlor, 
President, has retired. Mr. Lawlor 
founded the company in 1935 and held 
the office of President until his retire- 
ment. Mr. & Mrs. Lawlor will spend 
the winter of 1958-59 touring South 
America. 


Mr. Merlin H. Anderson succeeds 
Mr. Lawlor as President. The other 
officers are: Mr. Vincent M. Roach, 
Vice President, and Mr. Forrest R. 
Kenny, Secretary-Treasurer. 


B-I-F Opens Baton 
Rouge Office 


B-I-F Industries Inc., Providence, 
R. I., has opened a new regional sales 
office at 256 Peachtree Boulevard at 
Florida Street in Baton Rouge, Lou- 
isiana. 

The new office will be headed by 
Mr. Lewis H. Johnson, Jr. and will 
handle the products of B-I-F Indus- 
tries and its three divisions: Builders- 
Providence Inc., Proportioneers Inc., 
and Omega Machine Co. 








Here’s the big news behind the industry’s 
first practical outdoor register 


The Badger Read-o-Matic is powered entirely by the meter to which 
it is attached ... works on an exclusive “pulse” principle. As water 
flows through the meter, the generator sends a pulse by wire to the 
Badger Read-o-Matic register outside for accurate recording. 

Like our Badger meters, the Badger Read-o-Matic is precision- 
engineered — thoroughly tested by our trained water meter experts 
in the laboratory and in the field. Badger Meter products are the result 
of over 50 years of specialized water meter experience — products 
that excel around the world in accuracy, durability, dependability 
and low maintenance cost. 





Send for free, colorful brochure that tells you all about the revolutionary 
Badger Read-o-Matic. For an actual demonstration, see your Badger 
representative or write us direct. 


Badger Water Meters 


Badger Meter Mfg. Co. © 4545 W. Brown Deer Rd. ® Milwaukee 18, Wis. 
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New Ad Campaign in 
Reader's Digest Dramatizes 





America's Water Problem 


Cast Iron Pipe Research Association promotes better understanding 


of water supply and distribution problems 


Offers Informative Booklet 
for Step-by-Step Action at the Local Level 


Here’s help for you and everyone else directly con- 
cerned with the supply, treatment and distribution 
of water—help that will acquaint the people in your 
town with the vital importance of this growing 
problem. 

On the opposite page you see the first in a series of 
advertisements, this one appearing in February 
Reader’s Digest. Placed by the Cast Iron Pipe Re- 
search Association, these striking advertisements 
point out to Mr. and Mrs. America how much we 
depend on a good water system and why we can no 
longer take it for granted. 

Similar advertising will appear regularly this year 
in U. S. News & World Report, Nation’s Business, 
Better Homes & Gardens, American Home and Sunset 
magazines to carry this public service message to 
millions of community leaders and homeowners. 


Free Local Plan-of-Action Booklet 


These ads offer a free booklet telling about the water 
problem. It shows how responsible citizens can ac- 
quaint themselves with the needs of their community. 


It also gives a step-by-step outline of action, telling 
how they can help their officials extend and improve 
the local water system through more adequate rate 
structures or financing. 

We'll be happy to send you a free copy of this new 
booklet. Write to Thos. F. Wolfe, Managing Director, 
Cast Iron Pipe Research Association, 3440 Pruden- 
tial Plaza, Chicago 1, Il. 





THREE REASONS WHY CAST IRON PIPE IS 
AMERICA'S GREATEST WATER CARRIER: 


Mo 


1. More miles of underground cast iron water 
mains are now in use than of all other kinds of 
pipe combined. 





2. More miles of cast iron water mains are now 
being purchased and laid than of any other kind 
of pipe. 


3. Impartial surveys prove that today’s water 
utility officials and consulting engineers prefer 
cast iron pipe for underground water distribu- 
tion by an overwhelming majority. 











CAST IRON PIPE 
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ew factory-made 
Compression Joints 


Stop Infiltration 


Concern over meeting rigid infiltration requirements is now 








a thing of the past. From the research laboratories of the 
Clay Pipe Industry comes new, factory-made, compression joints that control 
infiltration to strict specifications . . . reduce pumping cost to an 
absolute minimum. Together with new, longer, stronger lengths, these 
revolutionary joints make Vitrified Clay the fastest, most economical 
to install . . . the most efficient in performance, as well as the 
longest-lasting pipe ever developed for sanitary and waste 
installations. Now, more than ever before, only Clay Pipe 


has all the features you can trust! 


@ For complete 
information concerning 
the many advantages new, factory-made, 
compression joints have to offer . . . call 
or write the NCPM1 office nearest you. 


C-1S6-124 


reget (GD AWEP IPE] 1. 0. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D.C. 
311 High Long Bidg., 5 E. Long St. Columbus 15, Ohio + 703 Ninth & Hill Bldg., Los Angeles 15, California » Box 172, Barrington, IMinois + 1401 Peachtree St.,N.E., Atlanta 9, Georgia 


WATER & SEWAGE WorkKS, FEBRUARY, 1959 





HERE IS HOW 
SMITH HYDRANTS CAN BE EXTENDED 


If existing Fire Hydrant Nozzles and Caps are not readily accessible due 
to grade changes this condition can be quickly and economically corrected 
by installing Hydrant Standpipe Extensions as illustrated. The installation 
of the Extension will provide clearance between the groundline and the 
Hydrant Nozzles permitting the free rotation of the wrench and the quick 
coupling of fire hose to existing Hydrants. 











PROTECTOP HYDRANT 


Depth of bury can be increased by installing Standpipe 
and Main Valve Rod Extensions at the groundline between 
the Upper and Lower Sections. This construction permits 
installation of the Extension without excavating and the 
reuse of the original Hydrant internal operating parts. 
The Extensions are produced in 6” increments. 





ONE PIECE 
STANDPIPE OR TWO PART HYDRANT 


After the Standpipe is excavated the extension is in- 
stalled between the bottom of the Standpipe and the 
Hydrant Elbow. The depth of bury is increased by the 
desired amount reusing the original operating parts. The 
Extension thread accepts the original Main Valve Rod 
assembly. The Extensions are produced in 6” increments. 


WITHOUT EXCAVATING 


\j: THE A.P. SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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More than five miles of extra heavy galvanized Wrought Iron Pipe, from 1¥2-inch to 32-inch, 
were used in the construction of the Treasure Island, Florida, Sewage Collection Plant. 


Wrought Iron Pipe provices a bulwark against corrosion 
at Florida’s Treasure Island Sewage Treatment Plant 


Compressed air piping used in the activated sludge process must 
provide maximum operating life, minimum maintenance. 

At the new Treasure Island, Florida, Sewage Treatment Plant, 
consulting engineers specified corrosion-resistant Wrought Iron 
Pipe for this service. Severe internal corrosion and clogging from 
loose rust occur with ordinary piping materials in this service. 
But not with Wrought Iron. Its corrosion product is dense and 
highly adherent, and actually protects the underlying metal from 
further corrosive attack. 

Today, specifiers and plant operating men are getting a 
Wrought Iron that is the most versatile material yet developed 
to help fight corrosion. New 4-D Wrought Iron faces corrosive 
attack with far greater resistance, even, than standard Wrought 
Iron, its dependable predecessor. 

4-D was achieved by substantially increasing the deoxidation 
of the base metal, slightly increasing the phosphorous content 
and using a more siliceous iron silicate. 4-D is available now from 
your distributor. Write us for new 4-D Wrought Iron literature. 
A. M. Byers Company, Clark Building, Pittsburgh 22, Pa. 


City of Treasure Island Sewage Plant Improvement 
Consulting Engineers: Gilbert W. Clifford & Associates 
Piping Contractors: Paul Giuliani & J. E. Milam Co. 


BYERS 4-D WROUGHT IRON 


Included in this system are eight pneumatic ejector = TUBULAR AND FLAT ROLLED PRODUCTS 
lift stations which are supplied with compressed 

“ ze s Xé ALSO AMBALLOY ELECTRIC FURNACE QUALITY STEELS AND PVC PIPE ANO SHEET 
air transmitted in Wrought Iron Pipe from the 


blowers and storage located at the Treatment Plant. Corrosion costs you more than Wrought Iron 
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No jamming at bottom of screens with mechanically back-cleaned Jeffrey 
Bar Screens. Rake lifts off accumulated screenings as the flow enters bars. 


... Bowery Bay Plant chooses 


Jeffrey sewage treatment equipment 


Confidence in the efficiency and reliability of Jeffrey sewage 
treatment equipment resulted in its use in the original 
40 mgd Bowery Bay Plant...when the World's Fair 
triggered New York City’s long range attack on harbor 
pollution. Selection of Jeffrey Bar Screens and Collectors 
for the recent big extension of plant capacity (now 
120 mgd) testifies to the performance record of the 18-year- 
old Jeffrey equipment. 


~ —J 
Jeffrey Collectors were specified for 6 primary settling tanks 
and 8 final tanks added at Bowery Bay. Under ordinary 
conditions, mechanical disturbance can be limited to less 
than 1 hour in 24, due to large carrying capacity. 


Jeffrey Bar Screens — Nine of these mechanically back-cleaned 
bar screens have been added to facilities at Bowery Bay. Rakes 
enter from discharge side and project through bars as they travel 
from bottom toward headshaft. Screenings are carried over the 
top and drop off as rakes leave the screen bars. 

If screenings accumulate rake lifts them off as it enters the 
bars. This action virtually eliminates jamming at the bottom of 
the screen. 


Primary and Final Settling Tanks— Rectangular tanks, equipped 
with Jeffrey Collectors, have proved to be the most efficient sedi- 
mentation device ever designed. Stable conditions of flow make 
possible maximum solids removal in tanks of minimum size. 
Simplicity and ruggedness of Jeffrey Collectors assure long life 
and trouble free operation. 

Large carrying capacity of Jeffrey Collectors permits inter- 


mittent operation... significant power savings, a thicker sludge 
and clearer effluent. 


Once you review the facts on the design efficiency and quality 
of Jeffrey equipment for water, sewage and industrial waste 
treatment, you'll see why so many important projects specify 
Jeffrey. Send for Catalog 905, The Jeffrey Manufacturing 
Company, 996 North Fourth Street, Columbus 16, Ohio. 


ONT 4-T% 


CONVEYING «+ PROCESSING «+ MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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Them was the days... 


Things just haven’t been the same since they put in these new-fangled chlorinators. 
Joe... fellow that used to take care of the chlorinators . . . he was shifted to the 
pumps. Hardly ever get to see him at all anymore. 
Then, where they used to have a whole slew of chlorinators, now they only have 
half as many. Something about “reliability” 
Well, I don’t know about this reliability stuff. Don’t have too good a grasp of maintenance 
either. But it sure does get lonely around here nowadays. Even the smell is gone!* 
Personally, I happen to like the old-fashioned way of doing things. But it seems like 
everybody turned against me the day Fischer & Porter started making chlorinators. 
If you like the old-fashioned way, all well and good. But if you don’t, perhaps 
you'd better get the facts on new-fashioned chlorinators from Fischer & Porter Company, 
129 Fischer Road, Hatboro, Pennsylvania. 


FISCHER & PORTER CO. 


Instrumentation and Chlorination 


*Any wonder everyone's trying to copy F&P's design now”? 
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OPEN THIS DOOR Youlearn more about true meter costs when you open the 


meters for repairs than when you open the bids. 


A water meter is a fine instrument, and any fine instru- 
before you y 


ment loses accuracy as it wears. Because of this fact, writ- 
open the bids ‘“™ between the lines of any water meter price are two 
items of cost you can’t read for many years. 

First, as a meter loses accuracy, it gives away revenue. 
Before its first overhaul it may give away twice as much 
money as it “seems” to save in its low-bid original price. 

Secondly, to keep the meter accurate you may have 
higher repair costs over the years . . . or premature scrap- 
and-repair programs. Good meters often vary widely in 
this respect. 

Water is your city’s most vital service. You entrust it 
to the accuracy of your meters. Before you buy, walk into 
your meter shop. Talk to the men whose efforts guard your 
water supply. Ask which meter gives highest sustained 
revenue . . . with lowest repair and depreciation costs. 

We sincerely believe the answer will be “Trident.” 





NEPTUNE METER 


COMPANY 
19 West 50th Street © New York 20, N.Y. 


NEPTUNE METERS, LTD. 


T R D E N pu E R 1430 Lakeshore Rd. « Toronto 14, Ont. 
M E T E R S Branch Offices in Principal 


American and Canadian Cities. 
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Increased water use for irrigation, industry, and per capita, plus a dry weather cycle, intensifies the ageless 


conflict over water priorities, thus demanding the utmost concern for public interest in the . . . 


Regulation of Water Resources 


by DR. ABEL WOLMAN, Professor of Sanitary 
Engineering, The Johns Hopkins University, 
Baltimore, Maryland. 


RESUME: Dr. Wolman, in this paper which was presented before 


the Pennsylvania Water Works Association, discusses some of the 


basic reasons behind the need for constant awareness by everyone 


where legislation pertaining to water resources is being considered. 


He presents cases where hastily conceived legislation, usually 


passed during periods of stress, have created situations that would 


override many years of previous court decisions and statuatory 


provisions, if adhered to in their present form. 


® THE CONTENTION between public 
and private groups for water is a 
familiar one over thousands of years. 
It is part of the endless adventure of 
finding a painless way of governing 
people so that they are not at each 
other’s throats perpetually. It is a 
history of a struggle between complete 
freedom of individual action and the 
form of organization which has for 
its purpose the partial restraint of 
freedom of individual action for the 
general good. 

Why so much talk in recent years 
about competitive water use? What is 
it that has dramatized this, in say the 
last decade? 

There are, of course, the obvious 
increases in water use by all of the 
divisions of our society, including the 
increasing use of water for irrigation. 
If the total quantities of water from 
year to year had remained stable, it 
would have been difficult enough. But 
the difficulty has been stimulated and 
compounded, by the fact that the last 
five years were in the period of a dry 
cycle. If western experience with ir- 


rigation is any cue, some of the heat 
generated by the use of water for ir- 
rigation is likely to be dissipated if 
it rains heavily over the next five 
years. There are irrigation projects 
in the West which have gone into com- 
plete disuse when a dry period ended, 
because they did not turn out to be as 
permanently useful and profitable as 
they were expected to be. 

Even if there were no irrigation, 
more water is needed. Today, there 
are wider uses for all kinds of water. 
Obviously, all of the best and cheap- 
been 


est sources have 


which is a 


pre-empted 
tribute to engineering 
proficiency and common sense. Nat- 
urally, those sources that were near- 
est, least costly, and most valuable 
were chosen. Therefore, as we move 
into an era when it is going to cost 
us more because we are going to go 
greater distances to get water. 


Changes Cause Friction 

This is a time of transition, from 
an era when water could be had for 
the taking, to an era in which there 
isn’t enough cheap water to go round. 
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Like every other time of transition, 
it is essentially a period of friction. 
Transition and friction are twins, and 
it does not make much difference in 
which area of human affairs the transi- 
tion occurs. It could be water, it could 
be land, it could be politics, it could 
be structure of government. Whenever 
there is a necessity for a major change, 
there is bound to be friction. 

It should be pointed out that the 
dry years are not the period in which 
to write profound, thoughtful, cor- 
rective legislation. A period of stress 
is a difficult time to write the right 
kind of legislation, because history 
shows it is invariably wrong. Legis- 
lation is too sensitive in the period of 
stress to the causes of stress. 

It is true that only in periods of 
stress is there enough interest in leg- 
islation to get it enacted. That fact, 
however, also holds a warning. Stress 
and strain are not the best ingredients 
of sound legislative practice. 


Humid States No Longer Humid 

As the demand for water increases, 
several of the so-called humid states 
are really no longer humid states 
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They are the dry humid states. In 
virtually all the humid states, we have 
periods of dryness, both over long 
The 
newspapers are always excited about 
the repetition of this annual dryness 
as if it had never occurred before. 
In North Carolina, South Carolina, 
Alabama, and the like, 
streams have always dried up in the 
summertime. They are dry States in 
the summertime, and that creates a 
regularly-recurring difficulty 


cycles and also in every year. 


Georgia 


There is one unpalatable truth in 
relation to the hydrologic cycle which 
no one likes to accept—particularly a 
He dos not want to be too 
The 


truth is that in any given situation, 


statesman. 
bothered with this simple truth 


there isn’t any more water than there 


is. 

No Congressman wants to be dis 
lodged from the idea that, if vou have 
sufficient technology, sufficient legisla- 
tive statutes, you could have more 
withdrawals in a semi-arid state than 
the equivalent of its ten to twelve 
inches of annual rainfall. It is an un 
palatable truth to keep reminding him 
that is not only improbable, but im 
possible. 

It is true that given a need, and at 
a price, one could supply Death Val 
ley with water. The reason one does 
not bring water into Death Valley is 
that there is no particular pressing 
need which makes it desirable to do 
so at this time at the cost that would 
be involved. Tomorrow morning that 
3ut for the mo 
ment, Death Valley is an area in 
which there just does not happen to 
be water. That unpalatable truth the 
residents of Death Valley, if there are 
such, must always take into account 


need might appear. 


for normal development purposes 


Legislation Cannot Produce Water 


Today, our society is too much im 
pressed with the belief than problems 
can be solved by legislation. The idea 
is prevalent that if you have a prob 
lem in society, of which this is a press 
ing one, the answer is to rush to the 
State Capital and put something into 
the mill. Very often there is an im 
pression it does not make much differ- 
what that 
vided it is on the right side of the 


ence something is, pro 
proverbial fence, is properly prepared, 
is properly titled, and 
properly passed. 


incidentally, 


\ statute does not actually pro 
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duce water. Legislative action has 
tremendous powers and capacities for 
changing society. However, there is 
no statute which creates water, al- 
though there are many statutes which 
provide the policies and the programs 
under which the supervision of water 
actually available is established, or 
imroved, or strengthened. 


Water Regulation Programs 


What, then, are the essential ele- 
ments of a water regulation program 
for a State, insofar as history has 
taught it to us? They can be broken 
down as follows: 

Number one seems quite fundamen- 
tal, particularly as society becomes 
more complex. It is the assumption 
by the State of a responsibility in the 
water area. This does not mean a 
mere declaration in written form, but 
rather that the State assume 
jurisdiction over water use and de- 
velopment. The degree of that juris- 
diction should not be spelled out in 
the statute. The principle should be. 
It can be done very simply perhaps 
even in a paragraph. 

It would give the State agencies the 
right to scrutinize water use, to deter- 
mine to whom it shall go, and at what 
time, and the conditions under which 
water allocations should be made. 


does 


\ second principle, is that once the 
State has assumed that kind of juris- 
diction, it should undertake the col- 
lection,’and more important, the in- 
terpretation, of water data. It should 
not replace the responsibility both of 
public and of private subdivisions, but 
the State should take the overlying 
responsibility for the orderly perform- 
ance of this function. 

The third principle—and here most 
States have so far fallen down—is that 
the State should determine and assess 
the availability of water throughout 
the State, whether surface or under- 
ground. When most States have fallen 
down, it is either through lack of 
budget, lack of personnel, or even lack 
of imagination. 

The answer to the questions as to 
where is the water, and how much 
water is there, and what is its general 
natural behavior, should be a matter 
of state record. But mere gathering 
of information is not enough. As Will 
Rogers once commented, the mere col- 
lection of data is not an accomplish- 
ment, because, as he pointed out, “Col- 
lecting data is like collecting garbage. 


After you have it, you have to do 
something with it.” 

The next principle of State regula- 
tion is the development of a plan for 
the expected use of water in the fu- 
ture. People will tell you, of course, 
that is full of dynamite, and it is. 

The State agency which tries its 
hand at this should not “play God” 
because “playing God” in this field is 
bound to lead to downfall. 

Within a short history, one could 
say within ten years even, plans for 
expected use have had to be discarded. 
Not because they lacked the thought- 
fulness of the technologist, but be- 
cause the technologist could not have 
a pre-vision which was much beyond 
ten years. 

That does not mean that you do not 
pre-empt some of the future. But you 
do it with a kind of feeling at night 
that “maybe I’m not quite as all-wise 
as I was during my office hours.” 
That ingredient of restraint would be 
important for any State official group. 

The next logical function of the 
State is to plan for the means of devel- 
opment to meet the expected future 
use. No plan for use is of much value 
until you can develop the technology 
for executing it. 

One of the greatest deficiencies 
which humid-State statutes are pre- 
tending to remedy is in plans of de- 
velopment. But satisfactory plans can- 
not be spelled out in the statutes. 
What do you do about streams that 
dry up in the summer, but have ample 
flood flows, that have possibilities, 
that could have increased use? Any 
statute that attempts to spell that out 
is a straight-jacket which tends to 
prevent sound solution. 


Water Vs. People 

Finally, a good system of State wa- 
ter supervision will require the ad- 
ministrator to examine what he does 
in the light of its social and economic 
consequences. Included in that last 
very serious issue is the point as to 
who should pay for what he gets. 
This relationship between who bene- 
fits from water improvement and who 
pays for it is fuzzy. In the last twenty 
years, it has gotten fuzzier under the 
assumption, which seems international 
in character, that if you can get some 
remote central government to pay 
for development of water, you can be 
quite pleased because you have not 
paid for it. 





It is an extraordinary universal fal- 
lacy that central government, whether 
federal, whether state, whether local, 
somehow or other creates money 
which does not come out of our 
pockets. The fallacy is clear to those 
in the water field, but it has to be im- 
pressed on the public mind, and par- 
ticularly on the mind of the new user 
of water, the irrigator. The irrigator 
has the impression that all he must do 
is to get a statute which gives him 
not the number one priority, because 
nobody yet, ‘including the irrigator, 
has been willing to run counter to Sam 
Baxter's claim that the domestic wa- 
ter user has the first priority, but 
number two priority. 

He insists that he ought to come 
second. The implications of his claim, 
hydrologically and financially, are just 
beginning to appear on the horizon. 

The final considerations in the 
whole field of water use are not tech- 
nologic. They are problems of water 
versus people. The economics, the 
social values and the contests between 
people over water have gone on for a 
long time. 


Case Histories Illustrate the Problem 


Recent case histories of the humid 
States illustrate what has happened in 
the way of legislation and legislative 
recommendations. 

These States have made a large 
number of studies in the last two 
years or so. An interesting and im- 
portant lesson comes out of these last 
two to four years of studies. In the 
earliest studies, every one of the States 
with minor exceptions, recommended 
legislative action for immediate shift 
from riparian rights to prior appro 


priation. Such a recommendation 


documents the shallowness of inquiry, 
hecause the minute the inquiry be- 


comes deep, nobody would suggest 
that immediate shift. 

Subsequent studies by the same 
States have shown a complete change 
from certainty to uncertainty. New 
commissions for study increasingly 
cautioned against immediate legisla- 
tion, particularly against any imme- 
diate legislation which would move 
from the one principle to the other. 

Of the whole group of humid States, 
one State passed statutes enacting the 
shift. It will pobably have to unshift 
it, as the statute comes into applica- 
tion because it overrides previous 
court decisions, all statutory prece- 
dents over the previous 150 years 
And if it persists, one cannot con- 
ceive of a more confusing water situa- 
tion in the future. 

Arkansas, North Carolina and Ten 
nessee earlier recommended the shift 
to the appropriation doctrine. None 
adopted the recommendations and 
they are now taking a different slant 

Virginia recommended, in place of 
such a change, new capture and im- 
poundment policies for the future 
Oklahoma recommended, and this also 
is a sign of the times, that it have a 
statewide authority with policing pow- 
er in order to develop impoundment 
facilities. 

Texas recommended that the State 
underwrite the cost of certain water 
that 
it has gone through the worst periods 
of drought all through their history 
Where do you turn in those droughts ? 
Naturally to the State! 


supply facilities. The reason is 


Tentative Model Water Law 
The 
Water 


short and extremely interesting. Brey 
S 


Model 


1957, 


Michigan Tentative 


Law, suggested in is 
ity is a good characteristic in statutes 


The Michigan statute is very brief 


because it sticks entirely to primary 
principles. It does not allocate priori- 
ties. It does not even suggest the 
order of priorities. It does allocate to 
responsible State agencies the power 
to allocate. 


The Author's Observations 


I take some pride in the fact that, 
although it is a little longer than the 
act which we drew up in my own State 
of Maryland in 1933, and which has 
served us well throughout the period 
since then, the Michigan Tentative 
Model Water Law provides many of 
the same principles as the Maryland 
Act. 

For ten years I was the chairman 
of the regulatory agency in my own 
State that worked under the 1933 Act. 
Our difficulties were minimal. The 
only omission, and it was an omission 
forced upon us by the Legislature, 
was that agricultural uses other than 
for domestic livestock was deliberately 
eliminated from the jurisdiction of 
the agency. We are just as deliber- 
ately going back to the Legislature to 
re-insert it, for reasons with which 
you are already familiar 

With that minor re-insertion, and 
the Act is less than five pages long, 
it can function very well with us, be- 
cause it depends, in its execution, up- 
on the logic, the wisdom, the restraint 
of the administrative agency 

[ know of no substitute for that, 
an administrative agency is the only 
mobile way of meeting a situation 
which is bound to be mobile. The 
future cannot be pre-empted. It can 
We that 
one section of a State shall be devel 
oped and the other section shall be 
left permanently undeveloped, because 
time will change it. the 


not be frozen. cannot say 


Time and 


general attitude of the people 





Submersible Pumps Solve 
Residential Water Problem 


Owensboro, Kentucky, whose main 
water supply comes from wells drilled 
in residential areas, recently installed 
six submersible pump-motor units to 
protect its residents from unsightly 
pumphouse buildings, as well as noise 
and vibrations that normally accom- 
pany the use of surface pumps. 

The pumps are housed in under- 
street pump units, easily accessible 
through ordinary manhole 
Well seals make the units 
weather and vandal proof. 


covers. 
flood, 


Starters and automatic control sys- 
tems are mounted on adjacent tele- 
The 


trolled by means of telephone wires 


phone poles pumps are con- 
from a remote panel located in the 
Owensboro Municipal Utilities Build 
ing. 

the installations lie 


under city streets, no pump houses or 


Since pump 
other elevated structures take up val 
uable space or mar the appearance of 
And, the sealed 
pump units insure that the units are 
entirely and 


the residential areas. 


silent vibrationless in 


operation. 
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History tells of many crises caused by the lack of . 


Planning Water Supply Resources to meet expansion 


EDITOR’S NOTE: In 1954, President Eisenhower expressed his 
conviction that “before very long America will almost unanimously 
look upon water as its single greatest resource.” The public looks 
upon water in this light only, as Benjamin Franklin said, “When 
the well is dry, then we know the worth of water.” 


In this article the author has reviewed the planning of wate: 


supply resources in the State of Florida and used the experiences 


of the city of New York to illustrate results from improper wate 


supply planning. 


This information was presented in a paper given at the Civil 


Engineering Conference on Metropolitan Planning held at the 


University of Florida. 


w THE ENTIRE COUNTRY was made 


aware of the importance of 
when New York City was threatened 
serious 


with a water shortage. In 


1950, “Shaveless Thursdays” came 
into being as a means of dramatizing 
the predicament of the city, and penal 
ties were imposed for the unauthorized 
use of water.? 

In some respects the situation that 
York illustrates the 
kind of thing to guard against in the 
planning and development of water 
supply The 
selecting New York City in this case 
as an example of what not to do, is 


occurred in New 


resources. reason for 


because it might be the last place 
where you would expect a shortage 
to occur. Furthermore, its water his- 
tory has been a series of crises, with 
new sources coming into operation 
just as consumption caught up with 
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and passed the supply.* Seme Florida 
cities and metropolitan areas have had 
similar experiences.* Although New 
York City has had good engineering 
advice, the reports and warnings of 
its engineers were not headed until it 
was too late to forestall the impending 
shortage. Construction of the Dela- 
ware Aqueduct did not start until 
1937, although it was recommended 
in 1927 and reports on it were pub 
lished in that year.* 


The New York Experience 

The plan for developing the new 
supply was not approved by the City 
Board of Estimate and the State Wa- 
ter Power and Control Commission 
until 1929. The development was fur- 
ther delayed by litigation when the 
State of New Jersey applied to the 
Supreme Court of the United States 


by JOHN E. KIKER, JR., 
Prof. of Civil Engineering, 
University of Florida 








to enjoim the State and City of New 
York from diverting any of the wa- 
ters of the Delaware or its tributaries. 
The Supreme Court decision permit- 
ting the City to divert up to 440 mgd 
was given on May 25, 1931. By that 
time the country was having a serious 
depression. This was considered the 
reason for a delay of about seven 
vears, according to a report of an 
engineering Panel on Water Supply 
under the chairmanship of Dr. Thorn- 
dike Saville.® 

In any case, work which finally be- 
gan on the project in 1937 had to cease 
in 1943 because of the impact of 
World War II and the shortage of 
men and materials. It did not resume 
until 1946, making a total delay of 
some 14 years. The water shortage 
of 1950 was caused by a drought in 
1949, Under ordinary circumstances, 
the project should have been com- 
pleted about eight vears before the 
1950, nu- 
merous water shortages have occurred 
throughout the nation. 


shortage occurred. Since 


Interest in Florida 

In 1953, the New York story was 
referred to in an editorial prompted 
by a relatively minor accident in the 








further, is « dangerous one." 





“The public's tendency to consider 


the tap the source and fo think no 








state of Georgia. The editorial ap- 
peared in the Florida Times Union, 
under the caption “It’s Too Late 
When the Tap Runs Dry.” It ex- 
plains the situation so well that it is 
worth repeating.* 

“Water flowing from the tap has 
become such a-dependable service that 
most of us now regard it as one of 
the absolutes. Because of this assump- 
tion, the rare failures in the service 
cause enormous difficulties and hasty 
adjustments to new conditions. 

“Latest to be reminded of this were 
400,000 of the residents of Atlanta, 
who were without water for a half 
hour when their main supply artery 
broke. Failure of electric 
gas lines, or heating systems can cause 
great discomfort and inconvenience, 
but failure of a water supply can make 
a city uninhabitable. Of all services 
and products supplied by utilities, wa- 
ter is the single one absolutely nec- 
essary to life.” 


services, 


The absolute necessity of water to 
life and the dire consequences of de- 
pending upon remotely located surface 
supplies that could not be protected 
properly was demonstrated by the 
Japanese early in 1942 when they took 
Hong Kong and Singapore after first 
rendering these cities helpless by cut 
ting off their sources of water.? To 
continue with the editorial - 

“The public’s tendency to consider 
the tap the source and think no fur 
ther, is a dangerous one. Such think- 
induced New York (the 
modern city in the world) to postpone 


ing most 
undertaking projects for a_ suitable 
reserve water supply. The city’s re- 
sulting uncomfortable predicament a 
few years ago is well known. 

Jaruch has told U: S 
senators that in 53 years water will 
he more valuable than oil in the na- 
tion because of increases in industrial 
use, in individual consumption, and 
in population. Several areas of ‘the 
country afflicted by 
drought and have experienced water 
shortages.” 


‘Bernard 


are already 


Florida is blessed with such an 


abundance of natural resources, in- 
cluding water, that the people are 
sometimes deceived and imagine these 
resources inexhaustible. They are not. 
Planning and conservation are needed. 
But planning and conservation are 
not measures that can be taken at the 
last moment ; they are preventives, not 
If the state is to have the 
supply of water it will need in future 


remedies. 


years, the time to start planning is 
When the flow 


in the tap, it is already too late 


now. water fails to 


Florida Water Resources 

Study Commission 

start 
on preliminary studies which are nec 


Florida has already made a 


essarily in the proper planning and 
protection or conservation of its wa- 
ter resources. As directed by Chapter 
29748 of the 1955 State Legislature, 
a Florida Water 
Commission was formed in 1955. Un 
Her- 


long, as Chairman, and Dr. David B. 


Resources Study 
der the leadership of Byron E 


Smith of the University of Florida 
as Director, the commission made a 
comprehensive study of the physical, 
administrative, and legal aspects of 
water problems and water manage 
ment in Florida, and rendered a 94 
page report on the results of its studies 
to the the 1957 
Florida Legislature.* 


Governor and to 
In keeping with the Commission’s 
recommendations, the 1957 State Leg 
islature established 
Water Resources the State 
Board of John W. 
\Wakefield, formerly of the Bureau of 
Sanitary 
Board of Health, is 
new department 


a Department of 
under 


Conservation 


Engineering, Florida State 
Director of the 
the Study 


Commission, the Board has regulatory 


\s recommended by 


powers which include the following 
functions : 

a. To authorize the capture, storage 
and use of water, including flood wa- 
ters, in reasonable 


excess of uses: 


and to authorize the diversion of such 








“In order to make accurate estimates of future water consumption, an 
engineer must study all of the existing analyses and forecasts which he 
can uncover. 





57 
waters beyond riparian or overlying 


land; and 


b. To establish reasonable rules for 
conservation of water in regions where 
diversion of surface or underground 
waters threatens to exceed the natural 
replenishment of such waters or to 
render them unfit for use by reason 
of salt water intrusion or other causes. 


Certainly the granting of such pow 
ers is a step in the right direction, 
and if it functions properly, the Board 
will render a real service to the State 
of Florida. Of course, the actual plan 
ning of water resources to meet metro- 
politan expansion is a job for the con- 
sulting sanitary engineers, but an im- 
portant function of the Department 
of Water Resources is to help in guar 
anteeing that a suitable water supply 
once developed will remain of satis- 
The 
guards against salt water intrusion 
from overpumping, for example, is 


factory quality. value of safe- 


readily apparent to almost everyone 
in sections of the state where ground 
water supplies have been ruined al- 
ready by salt water intrusion 
\nother very serious problem re 
quiring careful planning and study in 
Florida with 
tamination of ground water supplies 


is concerned the con- 
from sewage discharging to sinkholes 
in porous limestone formations. An 
otherwise good water supply and mu- 
nicipal water softening plant had to 
be abandoned because of sewage con 
tamination through a sinkhole in Lake 
City. And in 1948, dye placed in the 
sewage effluent from the University 
of Florida showed up ten hours latet 
a mile and a half away in a well owned 
by the City of Gainesville. It is ap- 
parent, therefore, that studies involved 
in the planning and development of 
water supply resources to meet metro 
should 
benefit of the best qualified independ 


politan expansion have the 
ent consultants who are experts in the 
various phases of water supply work 
To date, 
sanitary engineers in Florida 


requiring expert knowledge 
some 25 
have been certified by the American 
Sanitary Engineering Intersociety 
Board in the specialty of Water Sup- 


ply and Waste Water Disposal 
\lthough the situation with which 
the City of New York has been con- 
fronted has many historic parallels in 
smaller metropolitan areas, and all 
metropolitan areas should take heed 
of such close calls as the one which 


WatTerR & SEWAGE WorkKS, FesrRuaAry, 1959 





58 


occurred in New York, the political, 
economic, and engineering problems 
in the development of adequate metro- 
politan water supplies are in many 
respects different for each area or 
community. However, there are cer- 
tain fundamental engineering proce 
dures which are similar in most cases 


Estimates of Population and 
Water Consumption 


Usually, the first step in the plan- 
ning, design, or development of a 
water supply system is to predict the 
future water consumption. To make 
this prediction, it is desirable to ex- 
amine and to estimate separately, pop- 
ulation growths and per capita con 
sumption rates. The product of these 
figures is the predicted total consump 
tion.” 


In order to make accurate estimates 
of future water consumption, an en- 
gineer must study all of the existing 
analyses and forecasts which he can 
uncover. There are a number of 
sources of information which may be 
helpful in estimating probable future 
populations. Among them are cham- 
bers of commerce, U. S. census re 
ports, health department statistics, and 
estimates of school boards, power 
companies, and telephone companies 
Often there are special reports and 
analyses, but the utiliziation of all 
such reports must be tempered with 


a considerable amount of judgment 

As everyone knows, Florida is ex 
periencing a phenomenal growth. Its 
present population is estimated at 
4,300,000. In five years the popula 
tion is expected to increase by 33 per 
cent, to 5,800,000. A 75 per cent in- 
crease or a population of 7,500,000 is 
predicted in ten years. Of course dif 
ferent will grow at different 
rates, the prediction being 24 per cent 
in ten years for the middle northern 
part of the state (including Tallahas- 
see, Gainesville, and a few other spots 
which will grow faster than the aver- 
age) to 93 per cent for the East Coast. 
South, including Dade, Broward, and 
Palm Beach Counties of the so-called 
Gold Coast. 


areas 


¢ 


In other words, Florida is going to 


have more metropolitan areas, of 
which some will be developing much 
more rapidly than the average for the 
whole. 


state as a The problem of 


furnishing water to this rapidly in- 
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creasing population is compounded 
with a rapidly increasing rate of con- 
sumption. During the past few dec- 
ades the consumption of water has 
been increasing at a rate of about one 
gallon per person per year. It has 
been more rapid than that since World 
War II because of the increased use 
of water consuming devices in the 
home. Automatic dishwashers, auto- 
matic laundry machines, air condition- 
ing equipment, garbage grinders, and 
other household appliances add con- 
siderably to the water consumption. 
The present consumption rate in Flor- 


so fantastic that it must be seen to 
comprehend it fully. 

The third phase in the water supply 
planning program for a metropolitan 
area should be that of developing a 
master plan for supplying the water. 
And, finally, the plan must be put into 
effect. An engineer can produce ex- 
cellent plans and reports, but these 
will be worthless if they rest on the 
shelf gathering dust.’ Unfortunately 
this is what happens in many cases. 
A good engineer can do much to pre- 
vent it from happening, however, and 
he has a responsibility for so doing. 








“Water flowing from the tap has become such a dependable service 
that most of us now regard it as one of the absolutes." 








ida is estimated at 125 gped, while the 
national rate is about 145 gped. If 
we continue at the present annual rate 
of increase the per capita consump- 
tion in Florida may be in the neigh- 
horhood of 165 gped by the year 2000. 
These and other factors must be taken 
into consideration in the planning and 
development of our water supply re- 
sources. 

Taking the nation as a whole, our 
industrial water requirements are ex- 
pected to double by 1975. For Florida, 
the industrial requirements should in- 
crease at a much larger rate, or on a 
scale more comparable with that of 
its phenomenal growth in population 
The effect of such an impact on wa 
ter resources planning and develop 
ment cannot be overestimated. 

The second step in the water supply 
planning and development program 
for a metropolitan area should be that 
of making a thorough inventory of 
all available water resources. Some 
will suggest that this should be the 
first step — and well it should in some 
instances. Such was the case in studies 
recently completed on a water re 
sources planning program in Califor 
nia where some estimates of water 
requirements have been out of date 
even before they were published. The 
situation in some parts of Florida 1s 
not far different from that in Califor 
nia, although Florida’s water re 
sources are much more adequate rela- 
tively than are those of California.” 
\s with California, however, the rate 
of development in parts of Florida is 


His recommendations and_ reports 
should be couched in terms meaning- 
ful to the public and the basis of his 
recommendations should be well un- 


derstood. 
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A circuit diagram for automatic cut-in . . . 


Auxiliary Beacon Lights 


RESUME: Aircraft warning lights mounted atop elevated struc- 


tures, such as water storage tanks, usually fail at the most inoppor- 


tune periods. Circuit arrangements can be installed to automati- 


cally light auxiliary lamps on these occasions. 


@ AUXILIARY beacon lights which 
light automatically have been accepted 
with zeal by electrical men who have 
had to climb elevated storage tanks 
at midnight to repair lamps. A stand- 
by lamp eliminates this need and still 
assures due warning to low flying air- 
craft. of the 
auxiliary beacon upon failure of the 


The automatic cut-in 


primary guards against any interrup- 
tion in service. 

The diagram illustrates a simple 
means of employing a standard two 
line 160 Volt, A.C., 60 cycle Stop- 
Start magnetic relay with thermal 
trips and a standard disconnect switch 
and fuse installation. The arrange- 
ment allows for the ordinary overloads 
which might inadvertantly develop on 
the conduit run or in the lamp en- 
closure. 


A relay holding coil and “normally 
closed” (N.C.) electrically operated 
contact can be installed in series with 
the primary beacon. These items may 
be obtained from any electrical supply 
house, however, care must be taken 
to select a holding coil which will give 
approximately the same current flow 
through the lamp and the coil. Under 
this arrangement, when the primary 
lamp fails the relay holding coil is 
de-energized and the contact closes. 
The circuit to the auxiliary lamp is, 
therefore, closed and the lamp lights 
automatically. 

If the auxiliary lamp is of a differ- 
ent wattage than the primary, plant 
guards or other night personnel will 
notice the difference in brightness and 
report the failure. Maintenance can 
then be completed as the schedules 
permit. 


by PAUL C. ZIEMKE 


Clinton, Tenn. 
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CIRCUIT diagram for auxiliary beacon. 
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Growing water shortages and increasing water demands in Europe led to the development of a 


new Swiss 


Subterranean Water Collector 


by H. FEHLMANN and J. H. FEHLMANN 
Fehlmann Hydraulic Engineering, Inc. 
Berne, Switzerland 


EDITOR’S NOTE: From time to time, it is our plan to bring, to 
our American readers, information on practices, equipment, and 
ideas from other countries. This article describes a relatively re- 
cent development in Switzerland of a system of underground water 
collection. The article is presented solely for information and not 
in any effort on the part of WaTer & S—EwaGEe Works to compare 


it to either similar or-:dissimilar methods used in the United States. 
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@ WITH THE PAST and current water 
shortages, increased emphasis has been 
placed upon providing adequate safe 
water supplies for municipalities, in 
dustries, and irrigation works. Since 
many sections of the Country are 
dependent upon ground water as a 
source of supply, any method of im- 
proving ground water collection bears 
investigation. 

Until relatively recently the clas- 
sical way of collecting ground or sub- 
surface water was by means of well 
points, shallow wells or deep wells 
When the subsurface aquifer is in sand 
or gravel, the well may be gravel 
packed to increase its yield. Wells 
may be installed by sinking a casing, 
with a diameter varying between a 
few inches and several feet vertically, 
into the water-bearing stratum or 
strata. Methods used for sinking ver 
tical wells and gravel packing are 
fairly standard and need not be re- 
viewed. 

Since the capacity of a vertical well 
is mainly determined hy the wetted 
screen surface, enlarging this surface 
is the only method for increasing the 
vield. An increase in diameter of the 
screen only results in a_ relatively 
small increase of screen surface while 
the actual installation cost increases 
rapidly. An increase in the length of 
the vertical screen is usually limited 
by the depth of the water-bearing 
stratum. For these reasons, there 
fore, the capacity of a vertical water 
collector is limited. An additional dis 
advantage is the fact that the water 
level in the well and aquifer decreases 
with increasing pumping capacity re- 
sulting in a declining wetted screen 
surface. At the same time, the veloc- 
ity of the water entering the screens 
increases since less screen surface is 
available for the water to enter the 
well. These high water velocities are 





dangerous because sand may be car- 
ried into the well, clogging it up. 
Another disadvantage is that each well 
requires a separate pump together 
with required piping which increases 
the cost for construction and operation 
of a battery of wells. 

Investigations by the Management 
of the Water Works of the City of 
Zurich, Switzerland, with their Hard- 
of Collector, have shown that the qual- 
ity of the water from vertical wells 
can become unacceptable for potable 
use. Their study revealed that a ver- 
tical flow pattern can be established 
around vertical wells allowing inade- 
quately filtered surface to seep in, not 
only contaminating the water but 
causing unfavorable temperature fluc- 
tuations. 


Horizontally Arranged Screens 

The ever increasing demand for wa- 
ter domestic and industrial uses in 
Europe required that means be found 
to provide large quantities of water 
at low cost. It appeared desirable to 
develop a subterranean water collec- 
tor with the following characteristics : 


Low initial construction cost ; 
Low operating cost; 

High capacity ; 

Maximum usage of subsurface wa- 
ter. 

Since the collection of water from 
shallow water tables by installation of 
drain pipes and drainage galleries 
leading to collection sumps and shafts 
is known, it was natural to apply the 
method of collection of surface water 
hy means of horizontally arranged 
screen pipes from a central shaft low- 
ered into the water-bearing strata. 
Such shafts have been lowered into 
the ground to considerable depths in 
the. Near East (Persia, Syria, Iraq, 
Israel, etc.) since ancient times. The 
shafts are lowered into the water- 
bearing strata, and from the bottom, 
horizontal galleries are manually driv- 
en out into the aquifer to collect the 
water and drain it into the central 
shafts. The use of horizontal collec- 
tors in ancient times, however, was 
restricted to water-bearing strata 
where the volume of water was low, 
since practical methods of installation 
were not available in high water- 
bearing aquifers. Therefore, the 
thought of collecting large quantities 
of ground water in shafts with hori- 
zontal supply lines is not new. The 














as 


new feature is the method whereby 
the horizontal collectors are installed 
out of the central shaft into aquifers 
of any permeability and capacity. 
The Method of collecting 
subsurface water with horizontally ad- 
vanced 


Ranney 
borings established in 
Switzerland prior to World War II. 
The system was primarily developed 


Was 


to extract oil from oil saturated fine 
gravels and sand. The method proj- 
ects slotted steel pipe with wall thick- 
ness varying between 3 
into 


and 14 in. 
Strata 
points of a 


water-bearing from a 


selected point or rein- 
forced concrete shaft using hydraulic 
jacks. 

The front end of the slotted pipe 
is provided with a slotted boring head ; 
in the finished well, the slotted pipes 
used for boring remain in place acting 
as collectors, draining water from the 
aquifer into th shaft. The 
the Ranney 
Method is that steel pipe with slots 


central 
characteristic feature of 


of a previously determined size is 


used. If the soil characteristics en- 
countered during the actual horizontal 
boring vary from the material antici 
pated when the slots were designed, 
there is no provision for increasing 
or decreasing the slot sizes 

Prior to construction of a well with 
horizontal collectors, certain primary 
facts should be considered. A modern 
subsurface water supply system should 
have a high capacity with low installa- 
tion and operating should 
maximum use of 
waters: i.e., it 


costs. It 
provide a means for 


available subsurface 


a 


SHAFT SECTION with sleeves being prepared for pouring concrete. 


should be able to remove large quan- 
tities of water from the water-bearing 
strata without adversely affecting the 
quality and quantity of water in the 
strata itself, thus maintaining a con- 
sistently reliable supply. The velocity 
of the water entering the collector 
should be kept low enough to insure 
a water purity at least equal to that 
of a conventional vertical well. The 
system should be adaptable for col- 
lecting water from  water-bearing 
strata composed of all possible mate- 
rial such as silt, ordinary sand, gravel, 
fine rock beds and any combination 
thereof. Provision should be made to 
install corrosion-resistant screen pipes 
with slot sizes adapted to the traversed 
strata. The individual runs of screen 
pipes should be extended from the 
vertical shaft out as far as possible, 
in order to maximum of 
wetted resulting in 
maximum collection capacity. 


obtain a 
screen surface 

Considering the above points, a wa- 
ter supply system, combining the ad- 
vantages of the conventional vertical 
well together with those of the hori- 
zontally arranged collector pipes, led 
to the development of the Fehlmann 
well or Swiss well. 

The Fehlmann method was devel- 
oped in Switzerland and was first 
applied in 1947 with the Aar River 
Ground Water Works of the City of 
Bern, Switzerland. Since that time, 
more than 50 of these wells have been 
completed or are in the process of 
being installed in Switzerland, West 
Germany, France, Belgium, and sev- 
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HORIZONTAL boring operation is shown in this drawing. 


The 
total of installed screen pipes today 
is approximately 10 miles and the to 
tal capacity of the wells installed is 
more than 220,000 gpm. 

The well consists of a 
vertical shaft sunk into the ground 
to the depth of the aquifer, from which 
the horizontal borings are made into 


eral other European countries. 


Fehlmann 


the subsurface water-bearing strata at 
one or different elevations. 
Screens are installed in the horizontal 
borings, sized to provide the most 
effective water collection. Pumping 
equipment is finally installed in the 
central vertical shaft to pump the wa- 


many 


ter to the desired point of usage 


‘ 
Sinking the Vertical Shaft 

The internal diameter of the con 
crete shaft is determined by considera 
tion of necessary working space re 
quirements to jack and retract the 
horizontal steel casings and installa 
tion of screen pipes from within the 
shaft proper and by consideration of 
its function as a water collecting pit 
or sump, after the installation is com 
pleted. The standard shaft has an 
inside diameter of approximately 10 
ft with a wall thickness of 12-in., pro- 


vided the bottom of the shaft well 


rests at a 
roughly 65 


depth below ground of 
ft or less. Greater wall 
thickness must be provided if the 
shaft is to be sunk deeper than 65 ft. 
During the shaft lowering opera- 
tion, daily progress averages approxi- 
mately 5 to 6 ft. In order to assure 
proper shaft alignment and overcome 
the skin friction of the shaft itself, it 
is essential that the proper thixotropic 
fluid be selected. It is also important 
to size and shape the cutting edge of 
the concrete shaft in such a way as 
to pierce the underground formations 
in an efficient manner. After the con- 
crete shaft is sunk to its final depth, 
the bottom is sealed with a concrete 
plug, poured under water. It is essen 
tial that the shaft walls and bottom 
plug be completely watertight. 
Sleeves are provided in one or sev- 
eral sections of the reinforced concrete 
shaft fabricated at the site. Knowing 
the formation from an exploratory 
boring and the ultimate depth the 
shaft is to reach, the sleeves are placed 
in such a way that, upon completion 
of the shaft, they come to rest opposite 
the aquifer at the most advantageous 
elevation for installation of horizontal 
collector screens. Later, the casing to 
carry the screen will be jacked out 
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through them. Depending on shaft 
diameter and capacity of aquifer, up 
to 32 and more such sleeves can be 
placed at one elevation in the shaft. 
Before the sleeve provided shaft sec- 
tions are sunk into the formation, a 
multipart wooden plug is used to close 
the sleeve at the outside of the shaft. 
The inside is sealed with blind flange 
and gasket. 


Horizontal Boring 
After 
with 


the shaft bottom is sealed 
a concrete plug the water is 
pumped out of the shaft and the jacks 
and other equipment for the horizon- 
tal boring operation is lowered and 
set up at the elevation of the previ- 
ously installed sleeves. After remov- 
ing the blind flange of one of the 
sleeves, a heavy casing with solid 
walls and threaded ends is jacked 
through the sleeve and out into the 
water bearing formation. A_ boring 
head provided with openings is slipped 
onto the forward end of the first sec- 
tion of the casing. Sand and gravel 
removed from the formation forward 
of the boring head by the hydrostatic 
water pressure is flushed back into 
the shaft through a drainage pipe 
screwed into the boring head. The 
removal of sand and gravel at the 
boring head permits the casing to be 
projected. After completion of the 
horizontal boring operation, that is 
after the casing has reached its de- 
sired length, the drainage pipe is 
removed from the boring head and a 
check provided in the boring head 
shuts off any further inflow of mate- 
rial into the casing. Sections of screen 
pipe are now assembled and slipped 
into the casing to extend along its 
entire length. A wooden plug closes 
the forward end of the screen pipe. 
The casing is withdrawn from the 
formation by reverse operation of the 
jacks and disassembled in the shaft, 
while the boring head is lost and re- 
mains in the formation. 


The design of the boring head per- 
mits an accurate guiding of the cas- 
ing. It is therefore possible to project 
the casing in a perfectly horizontal 
direction or to slant it upwards or 
downwards to best suit local condi- 
tions. The clamping head of the hy- 
draulic jacking machine that holds the 
casing is designed in such a way as 
to permit a reciprocated movement of 
the double acted jacks without disen- 
gaging the casing. This arrangement 





provides the possibility to retract the 
casing with the boring head from time 
to time by a small length enabling 
the compressed strata in front of the 
boring head to loosen up and to enter 
the openings of the head more freely. 
This reciprocating movement of cas- 
ing and boring head pushes stones 
up to head size out of the way. The 
openings in the boring head are ar- 
ranged in such a way that threaded 
steel rods can be pushed through this 
head and beyond it. Boulders, con- 
glomerated lenses of gravel and other 
obstacles in the formation can there- 
fore be overcome by blasting forward 
of the boring head. 


Collector Screen Pipes 


A big advantage of the method de- 
scribed is the full protection of the 
screen pipe by the casing during its 
installation. Partial plugging of the 
screen slots cannot occur when the 
screen pipe is introduced through the 
casing in the water bearing formation. 

In order to obtain a maximum flow 
of water from a well, especially if the 
water source is a shallow aquifer, it is 
very important to install the collector 
screens near the impervious layer. On 
the other hand, the screen pipes must 
be situated sufficiently above the im- 
pervious layer to guarantee unob- 
structed inflow of the water into the 
screen along its complete circumfer- 
ence. 

The standard screen pipe used for 
the Swiss-Well has a slotted surface 
to 33%. 


of 25% 


Withdrawal of Casing 


\s described above, the steel casing 
is withdrawn from the formation after 
the screen is installed within. It is 
understood that the casing, while be- 
ing advanced, moved back and forth 
and withdrawn from the formation, 
has to endure very heavy stresses and 
strains. Therefore, the casing is man- 
ufactured of heavy walled steel pipe 
in short section with threaded ends. 
The threads are cut directly in the 
pipe to avoid any thickening of the 
pipe section at their joints. 

Only the thin walled, slightly 
stressed, and therefore, relatively in- 
expensive screen pipe remains in the 
water bearing stratum. These cir- 
cumstances have a favorable influence 
on the economic considerations of the 
method. 


JACKING MACHINE with driving unit for the standard diameter well. 


Screen Slot Sizing 

When jacking a casing horizontally 
out into the aquifer, all components 
present in the formation are washed 
back into the shaft by the static head 
of the water in the aquifer and can 
be collected there. Therefore, a com- 
pletely accurate picture of the pierced 
formation can be established and thus, 
the amount and size of the slots in the 
screen pipe can be chosen to be of 
maximum efficiency 

While the casing is advanced, sam 
ples of the material flushed back into 
the shaft are taken continuously and 
any change in granulation and strata 
is carefully noted on the drilling log 
the 
stalled only after the jacking opera- 


Because collector screen is in 
tion of the casing is completed, the 
size and number of screen slots can 
be accurately adapted to the changing 
granulation of the pierced strata. If 
the taken samples show that the aqui 
fer is composed largely of fine and/or 
very fine sands, screens with very 
narrow slots must be chosen to guar 
antee completely sand free water. In 
such extreme cases, the size of these 
slots is determined by sieve analysis 
of the collected samples 

If the casing should have pierced 
silt and clay 
be closed off with solid wall pipe so 


that no 


lenses, these areas will 


water whatsoever can enter 


This 


is very important as no screen or 


the collector from such strata 


sieve is fine enough to prevent such 
materials from entering the collector. 
\s a further measure, the solid wall 


pipe is installed to protrude from these 
lenses in both directions by a suffi- 
cient length to prevent the fine mate- 
rials from creeping along the outside 
of the solid wall pipe and entering 
the the 
again. One such screen with various 


collector where slots start 


wall 
pipe is installed in a horizontal wa- 


slot sizes and sections of solid 
ter collector on the lower Rhine river 
in Germany ; it traverses 12 different 
strata in 240 ft of penetration 


Filtering Layer Around Screen 

If the water pumped from an aqui- 
fer is not completely free of sand, a 
lot of harm can be done to the whole 
water handling installation. Abso- 
lutely sandfree water during its whole 


life is the basic requirement for every 


well. To ensure completely sandfree 
water, one or more gravel layers with 
different grain sizes are usually placed 
around the screen pipe in the vertical 
well. 

The filtering effect of such gravel 
beds is based on the fact that only 
4 to 1/5 the 
size of the mean grain size of the 


grains with a diameter 


gravel bed can slip through and enter 
the well. As the aquifer surrounding 
the gravel beds are flushed out during 
a pumping test previous to commer- 
cial operation, all fines are removed 
and sandfree water will be obtained. 
One or two gravel beds of correctly 
chosen grain size can retain all fines 
and ensure water completely free of 
sand, 

In vertical wells, the filtering gravel 
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FILTERING LAYER established around a horizontal screen by the boring 
action and the desanding pumping test. 


installed 
around the screen pipe. In horizontal 
wells, on the other hand, gravel beds 


beds have to be carefully 


are established as a naturally occur- 
ring secondary phenomenon while ad- 
vancing the casing horizontally out 
from the central shaft. During the 
jacking operation, water enters the 
openings of the boring head with high 
velocities and therefore, drags along 
the sand-gravel material situated in 
the vicinity of the boring head. This 
material is flushed back into the ver- 
tical shaft through a special flushing 
pipe placed inside the casing. 

Prior to the horizontal boring op 
eration, the size and shape of the 
openings of the boring head are care- 
fully chosen to give the most favor 
able the 
sand and gravel from the aquifer. 


conditions for removal of 
The size of the openings in the bor- 
ing head limits the grain size of mate- 
rial that can be removed from the 
formation. The pebbles that are too 
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hig to enter the openings in the bor- 
ing head deposit around the casing 
and constitute a filtering gravel layer. 

The depth of this filtering layer de- 
pends on the water velocity entering 
the boring head. By varying the 
amount of gravel and sand removed 
from the aquifer and by more or less 
reciprocating the casing during the 
jacking operation a filtering layer of 
proper depth and efficiency can be 
established. According.to conditions 
and grain size of aquifer 5 to 15 gal- 
lons of sand and gravel are removed 
from the aquifer per linear foot of 
casing projected. 

The fine grains remaining in the 
filtering layer around the casing are 
removed after the screen pipe is in- 
stalled and the casing withdrawn sim- 
ultaneously with a pumping capacity 
test. All screen pipes but one are 
closed with gate valves in the cen- 
tral shaft. A high capacity pump is 
installed and a water quantity much 


higher than the one to be pumped 
on commercial operation is removed 
from one screen at a time. This re- 
sults in a high water velocity along 
the collector on its entire length flush- 
ing out all fines that can pass through 
the previously established filtering 
layer and the slots in the screen. By 
this flushing action a filtering layer 
with decreasing grain size towards 
the aquifer is established much like 
the one manually installed in the ver- 
tical well. The quantity of sand re- 
moved from the aquifer during the 
pumping test is relatively small and 
closely checked so that no voids can 
be built in the aquifer which later 
might collapse and plug the collector. 


Protection Against Corrosion 


Corrosion is a great danger for all 
water handling pipe and conduits, 
especially if the water is of aggresive 
nature. Collector screens, being con- 
stantly submerged, are especially en- 
dangered by corrosion and, therefore, 
be especially well protected 
against corrosion, more so even, be- 
cause it is not possible to exchange 
them if they should corrode. 

Because all mechanical abrasion is 
completely avoided when installing the 
collector screen pipes according to the 
Fehlmann-System, the screens can be 
provided with a surface treatment suf- 
ficient to prevent corrosion in many 
cases. Good results were obtained by 
hot galvanizing the screen pipes, by 
applying hard-rubber coatings and by 
painting the screen with several layers 
of polyvinyl chloride lacquer. 


must 


Because the screen pipes of the 
Swiss-Well have to take practically 
no stresses during installation and 
commercial operation of the well and 
thus can be light-walled, it becomes 
economically feasible to manufacture 
the screens of practically any material. 
In aggressive ground water even 
stainless steel screen pipe (18% Cr., 
8% Ni., 0.07% C) can be used in an 
economical way. Other possible mate- 
rials are copper, wood, ceramics and 
synthetic resin. 


Synethic resin such as polyvinyl 
chloride or polystirole is completely 
corrosion resistant in any groundwater 
and can be obtained at economically 


feasible cost. Because of the very 
light stresses occurring in the screen 
pipes, it is possible to manufacture 
screen pipes of synthetic resin up to 
12 inches inside diameter. 





65 


In this time of growing water demands, it is the responsibility of each community's water utility to provide 


proper . 


Elevated Tank Maintenance 


by E. D. BARRETT, District Sales Manager 
Chicago Bridge & Iron Co., Detroit, Mich. 


EDITOR’S NOTE: Here in brief form are some of the basic prin- 


ciples of a sound preventive maintenance program for elevated 


steel water storage tanks, together with a standard report form 


used by field foremen inspecting steel tanks for the author's com- 


pany. This paper was originally presented as part of a symposium 


on Tank Maintenance at a meeting of the Michigan Section of 
AWWA and released for publication in Water & Sewage Works. 


@ YEARS AGO very little attention was 
given to preparation of the steel sur- 
faces prior to painting in various 
shops, after fabrication and before 
shipment. Specifications always called 
for surface preparation to include re- 
moval of dirt, grease and loose mill- 
scale. Insufficient recognition was 
given to the fact that forming of steel 
always caused cracks in the mill scale ; 
cracks that are minute and not enough 
to loosen the scale, but which are the 
starting points for later paint film fail- 
ures 


Shop Paint 

The shop paint coat was applied 
over this surface and the formed plates 
were shipped to the site. This was 
accepted practice and the majority of 
tanks built prior to 1946 were painted 
in this way. Since 1946 the industry 
has become conscious of the impor- 
tance of clean, dry surfaces in prepa- 
ration for painting. It is a fairly safe 
assumption that owners of tanks that 
have been built under this later think- 
ing, using pickling or sand blasting 
to base metal, will have relatively less 
maintenance problems. 


Consulting engineers and regular 
tank builders are therefore starting 
a “Preventive Maintenance” program 
at the source. However, all the engi- 
neers and tank builders can do from 
that point on is to advise and warn 
the owner. It is up to each community 
to provide for maintenance that will 
give trouble-free service. 

During the development of designs 


of elevated tanks most items with 
moving parts have been eliminated so 
that all that is left is a program of 
regular inspection and painting. 

It is hard for manufacturers to un- 
derstand why so many owners neglect 
their elevated tanks. Almost all wa- 
ter departments set up meter repair 
programs, pump servicing, hydrant 
testing and pipe cleaning programs, 
but an elevated tank, a big item of 
original cost, is like a step child whose 
shoes are never shined. 

So often a tank is painted on the 
outside for appearance with no in- 
spection or painting being accom- 
plished on the inside. As an example, 
one elevated tank in Michigan has had 
no inside paint for over 25 years. 


Budgeting for Maintenance 

All water superintendents have a 
big problem to overcome in setting 
up a budget and adhering to a sound 
“Preventive Maintenance” 
Municipal boards or 


program. 
commissions 
changes at regular intervals and few 
councils like to leave office with a 
record of having spent money for 
things that cannot be seen. Everyone 
would like to leave a monument in- 
dicating progress and growth. It is 
very easy therefore for board mem- 
bers to look up 100 feet in the air 
and say: “It looks to me as if it would 
last all right for another year or at 
least until after the coming election.” 
This elimination of maintenance ex- 
pense often occurs over many years; 
each succeeding board finding more 
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interesting use for the scarce dollar 
and there are many tanks that have 
been uncared for during long periods 
of time. 

On the positive side of the ledger 
one thing is of help to everyone. That 
is the fact that public bodies are be- 
coming more conscious of the value 
of advertising. Boards are hopeful of 
growth and new tax paying industry ; 
consequently, appearance is more and 
more important. The elevated tank is 
a prominent structure in any com- 
munity and only a maintained 
structure in constant service provides 


well 


good advertising. 

The outside of a water tank 
usually better maintenance 
than the inside, but it is the inside 
that is most important 


will 
receive 


Preventive Maintenance 

Preventive Maintenance on ele- 
vated tanks consists of a few 
items well planned. First, one should 
know the corrosive quality of the wa- 
ter. This will determine the frequency 
of inspection and care required. Sur- 


very 


face water supplies and “‘soft” waters 
will usually require more frequent 
care than the harder waters from well 
supplies. A program of inspection 
every five years should be instituted 
where waters are high in oxygen con- 
tent or are “soft.” If 
from deep well supply, a program of 


the water is 


inspection every seven years should 
be satisfactory. 

The second item on a maintenance 
program, after determining frequency, 
is the nature of the inspection. The 
accompanying printed form was devel- 
oped after many years of experience 
in design and construction of tanks. 
The items covered by this report 
should all be covered. Experienced 
companies which build elevated tanks 
maintain regular inspectors and ac- 
complish this inspecting on a low cost 
basis. There are also regular inspec- 
tion companies whose services are for 
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hire and who will provide experienced 
men for the job. 

The next step is following the rec 

C orro 
sion or deterioration of steel structures 
can be minimized or even eliminated 
by regular care. 
cepted methods of inside tank mainte 
nance. One is by painting, the other 


ommendation of the report. 


There are two a 


is by the use of properly designed 
cathodic treatment. Since the latter 
is a special field, only painting will be 
discussed here. 


Sound Painting Practice 


The one condition that hurts good 
painting practice is the fact that few 
municipalities can take a tank out of 
service long enough to properly dr) 
out the inside. 
paint will blister or will not properly 


Everyone knows that 


bond if the surface is not c ynpletely 
dry. Therefore one should plan on a 
minimum of one week for drying time 
and then only if both top and bottom 
manholes are off in order to induce 
a good movement of air. A 
placed in the opening of the manhol 
in the riser will speed up air move 
ment and drying time. 


blower 


Careful preparation of surfaces by 
the painter is the next important item. 
3e sure that all loose paint is removed 
and all surfaces wire brushed. Sur 
face preparation usually 
about 80 per cent of the total time 
taken for a one coat job if the work 
is carefully accomplished. 

All should be 


requires 


bare areas spot 


What is the nominal capacity 
Watersphere? 


What service does your Watersphere provide? 8. (A 


Municipal water storage 
Industrial general service 
Industrial fire protection 


Primary source for fire protection 
Secondary source for fire protection —- 
How often do you inspect your Watersphere, or have 


it inspected? 
(A) 
(B) 
Watersphere? 


(C) Inside sphere? 


crew or by outside contractor? 


What is your approximate painting cost? 
Do you protect the interior of the tank with cathodic 


(A) 
protection? 
(B) 


and 


Have you established a painting schedule? 
If so, how often do you paint or plan to paint your 


(D) Outside sphere? 
(E) Inside pedestal and base frustrum? 
What kind of paint have you found to be the best 
for your locality and how do you apply it? 
Do you have painting done by your own maintenance 


If so, what type of anode do you use (material) and 


painted after being cleaned to bright 
metal. This spot paint must be al 
lowed to dry properly before any 
final paints are applied. Paints with 
added are not the 
answer. Only time will do the job if 


excessive “driers” 
a good bond is to be expected. The 
biggest problem is the small tank be 
cause painters can clean, spot and final 
paint all in a week when two to three 
weeks is the minimum time for the job 
because of proper drying. 

Next, do not put a tank back in 
service for at least a week after inside 
painting. Drying time again is re- 
quired for good results. 

With reference to paimt materials, 
. superintendent should acquaint him 
self with the specification prepared by 
\WWA. A group of experienced 
men took the time to gather evidence 
and came out with the material set 
forth. There is no cure-all, no miracle 
paints or coatings that have proven 
superior to this AWWA specification 
If improvements in coatings appear 
both the AWWA and the tank build- 


ers will be the first to say so. 


Ordinances 

In order, to budget and program 
planned “Preventive Mainte 
nance’’ it might be necessary to con 


well 


sider positive means to that end 

If a community sees the importance 
of such action, an ordinance can be 
written requiring a sinking fund to be 
set up and used at certain specified 
times for inspection and maintenance, 


Questionnaire on 
Maintenance Practice on Watersphere 


height of your 


(C) 


what is the 
Name of Manufacturer? 
Do you have a service contract to check the cathodic 


and no doubt, such a condition could 
be inserted into each bond issue re- 
quiring such sinking fund and regular 
use for “Preventive Maintenance.” 

In general, water works men should 
back away from laws and rules fore 
ing them to accomplish things but in 
this case with changing councils and 
boards it may be the only way to ac 
complish proper care of the structure 

As to actually required repairs: the 
repairs of any magnitude are on old 
riveted tanks and this point is impor- 
tant; no repairs or replacements of 
parts in contact with water should be 
made unless an actual leak appears. 
lf a leak does occur, the contractor 
who built the tank should be called in 
He has detail plans and experience 
and all regular builders of tanks want 
to be helpful in such cases. There is 
no standard procedure for making 
repairs. Inspection, engineering ex- 
perience and actual construction ex- 
perience are required in each case to 
come out with the proper answer for 
the least over-all cost. 

Modern design, improved original 
preparation and priming with high 
quality paint materials will produce 
longer trouble-free service in elevated 
tanks. 

Shown at the end of this article is 
a questionnaire sent to C B & I cus- 
tomers who purchase water spheres 
This questionnaire produces the rea 
sons for the purchase, the service, and 
the manner in which the owners in- 
tend to keep it in good condition 


current setting 


protection setup? 
If not, how often do you check on anodes and current? 
Have you landscaped the area around your Water- 


lawn? 


sphere to blend it in with surrounding areas? 
If so, what have you done 


planted trees, shrubbery, 


What does its maintenance cost annually? 


What 
sphere? 


essary? 


maintenance 
facilities if any have been installed in your Water 


has been necessary on heating 


What other maintenance have you found to be nec 


Do you have pumping equipment, softening unit, 
chlorinating equipment, etc., installed in the base? 
If so, what are they? 


What do you store or keep in the flared base of the 


column? 


Where would you store such material or equipment 


without such a housing? 


General comment. 
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While development is still underway, several problems arise in 


Water for Subdivision Houses 


EDITOR’S NOTE: This material was presented at the California 
Section Meeting, A.W.W.A., San Jose, Calif. It discusses three 


approaches toward administering water supplies in housing devel- 


opments where some homes are occupied and others are being 


constructed. 


Mains, No Service Lines 


@ THE CONSTRUCTION OF HOUSING in 
a new development usually begins 
after the water mains are installed. 
approved, and accepted. A contractor 
then begins building a number of 
homes in a block of lots. He will con- 
centrate on one house before sending 
certain men to begin construction on 
a second, third, etc., until possibly ten 
homes are being constructed in the 
block. A water service from the main 
to the first completed house is applied 
for and installed by the water com- 
pany. At this point, the progressive 
method of building usually breaks 
down. The practice for testing the 
plumbing in the other houses in the 
hlock is accomplished by connecting 
a garden hose or pipe from the initial 
water service connection to each of 
the new homes as they are completed. 
Some contractors have gone so far as 
to dig up the curb cock and twist the 
copper service pipe over to the op- 
posite side of the main in order to 
test houses on that side. 

\s a result of this practice, homes 
are sold which have either no water 
have a 
service line so flattened, battered, or 
twisted that it gives poor service. The 


service connection or which 


new home owner, who invariably has 
moved into his new home during a 
week-end, calls the water company 
and demands service. 

This situation was not the fault of 
the water company and the individual 
is informed of the procedures for ob- 
taining service. However, to satisfy 
the new owner's needs either a hose 


connection is installed from a neigh 


bor’s house or company personnel 


work overtime to place a line in 
service. 

These temporary or hastily installed 
water service connections would be 
unnecessary if the contractor or sub- 
divider followed the instructions and 
procedures set forth by the utility. 


The 


scriptive drawings 


company usually provides de- 


showing plainly 
what must be installed before applying 
for service. The real estate personnel 
should be held responsible to see that 
the contractor or construction crews 
are aware of the water companies 
requirements for obtaining water 
service. These experiences prompted 
trying a new method. 
Mains and Service Lines Installed 
Prior to Home Construction 

The practice of installing service 
lines to the lots prior to construction 
eliminates many of the problems pre- 
viously discussed, although it creates 
from the 


mains directly to the lots may be in- 


new ones. Service lines 
stalled as the subdivider desires. Each 
service can be shown on the definitive 
drawings or plans of the development 

The main difficulty experienced in 
this approach involves administration 
Upon completion of the new home 
neither the subdivider, contractor, or 
home owner feels responsible for filing 
an application for water service. The 
water is merely turned on and used 
A water company official may find 
twelve or fifteen homes being occupied 
in a block and have applications for 
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supplying new occupants with 


by CARLYLE WASHBURN 
Supt. Del Este Water Co. 
Modesto. Calif. 


service from only one or two of these 
Considerable time is involved 
in obtaining applications from those 
owners who failed to apply, back- 
dating the applications to the time the 
service was put into use, and includ- 


homes. 


ing these applications in the account- 
ing system. These administrative func- 
tions are expensive, especially when 
water service lines may have to be 
disconnected in an effort to obtain the 
cooperation of the home owner. The 
administrative workload had to be 
decreased. 


Sealed Curb Stops 


The approach toward eliminating 
an increased administrative work load 
where mains and service lines are in- 
stalled prior to home construction is 
by sealing the curb stop. This is ac- 
complished by using a 26 gage plate, 
7'4 x 4 inches, which has holes on the 
four corners. This plate is placed un- 
der the curb stop, folded over, and a 
wire threaded through the holes and 
joined with a lead seal which contains 
the company stamp 

This does not prevent the plumber 
from breaking the seal and attaching 
the house line but he knows that in 
doing so, he is doing something 
wrong. Experience with this approach 
has resulted in only one occasion in 
approximately 157 service connections 
where an application for water service 
was not filed before a house connec- 
tion was made. 

This approach represents the best 
method for reducing policing action 
and eliminating unnecessary adminis- 
trative work loads. The problems as- 
sociated with providing water service 
to occupied homes, while home con- 
struction continues, are never solved 
but less trouble is experienced in the 
latter approach. 
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Nomograph solves equation for figuring 


Flow of Water From Hydrants 


The rate of flow of water through 
outlets at hydrants in city mains is 
given by the equation*: Q 29.83 
C d* p* 


water, gal/min; C 


; where QO rate of flow of 
orifice constant 
for the hydrant opening (0.9) when 
the 


edges where it leaves the barrel; 0.8 


hydrant opening has rounded 


when the edges are sharp; and 0.7 
if the butt projects into the barrel of 
the hydrant at all; d 

ter of the outlet, inches ; 


inner diam¢ 
and P = gage 
pressure (during flow) at the hydrant, 
Ib/sq in. 


The nomograph, constructed by 


means of established methods,! en- 


ables rapid and accurate solution of 


the equation. The use of the chart is 
illustrated as What is the 
rate of flow of water from a hydrant 
in a city main when the inner diame- 


ter of the outlet is 2-7 


follows: 


hydrant opening has rounded edges, 
and the gage pressure at the hydrant 


by D. S. DAVIS 
Head, Dept. Pulp & Paper Technology 
University of Alabama 


Ala. 


T ’ " 
Tuscaloosa, 


16 inches, the 


during flow is 19 lb/sq in.’ Follow 
the key ; connect 2-7/16 inches on the 
d-scale and 19 on the P-scale with a 
straight line; note the intersection 
with the «-axis. Connect this point 
and 0.9 (for rounded edges) on the 
C-scale with a straight line; read the 
rate of flow on the Q-scale as approxi- 
mately 700 gal/min. 


References 

(1) Davis, D. S. “Nomograph and Em- 
pirical Equations,” Chap. 6, Reinhold Pub- 
lishing Corporation, New York, 1955. 

(2) Water Works Engineering, 1/1 No 
3, 220 (1958) 
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CHLORINATION GUIDE 








THE KEY to safe and effective chlorination practices is knowledge properly applied. From this third of 
six articles may be gained knowledge on 


Chlorine Handling and Storage 





KNOWLEDGE of 
Ce ere 
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APPLIED to 


ee 





@ PHYSICAL PROPERTIES 
@ CHEMICAL PROPERTIES 


@ PHYSICAL FACILITIES 
@ EQUIPMENT 


_> 


@ PHYSIOLOGICAL EFFECTS —* @ ROUTINE OPERATIONS >————> 


by EDMUND J. LAUBUSCH, Sanitary Engineer 
The Chlorine Institute, Inc..* New York, N. Y. 


EDITOR’S NOTE: In the previous two articles in this series, the 


author has reviewed the fundamental principles of the chlorina- 


tion processes as they relate to conventional water and wastewater 


treatment practices. This article delineates, in a practcial way, 


safe and effective handling techniques, using equipment evolved 


from the advancement of the chlorination treatment processes. 


& CONSIDERATION is given in the fol- 
lowing discussion to several important 
physical and chemical characteristics 
of chlorine that relate to its safe han- 
dling and use. Basic built-in safety 
devices common to all chlorine con- 
tainers are additional 
high- 
lighted based on the experiences of 


and 
recommendations 


reviewed 
design are 
a number of producers and users of 
chlorine. Although certain situations 
may warrant modified or additional 
procedures, the following are funda- 
mental to the operation of most chlori- 
nation facilities. The reader is referred 
to the Chlorine Manual’ and similar 
documents for more detailed informa- 
tion. 


Chlorine Containers 


Liquid chlorine is packaged in steel 
pressure vessels of several sizes, all 


*The Institute and its members make no guar 
antee of results and assume no liability, jointly or 
severally, in connection with the information here- 
in contained or the safety suggestions herein made 


of which are registered with the Bu 
reau of Explosives and subject to 
the Regulations and Specifications of 
the Interstate Commerce Commision. 
Loaded containers have about 12 per 
cent gas space at 605 F to allow for 
chlorine expansion at higher tempera- 
tures; this gas space becomes com- 
pletely filled with liquid when the 
temperature 
158°F. 


exceeds approximately 
Safety devices are provided 
on ail containers. 

In the 


100- 


sanitary 
150-lb one-ton 
containers (net), or tank cars usually 
are employed, the 


engineering field 
and cvlinders, 
choice depending 
on chlorine requirements and other 
factors. All containers are intended 
for use by the consumer in delivering 
chlorine to process ; intermediate, sta- 
tionary storage is provided at a few 
locations, but the practice currently 
is not recommended for general use.?*8 
Ton Containers. 


Cylinders and 


Fusible plug safety devices are pro- 


vided on all cylinders and ton con- 
They are designed to melt 
yr soften between 158°F and 165° to 
preclude a build-up of hydrostatic 
pressure resulting from thermal ex 
pansion due to fire or other hazardous 
conditions. 


tainers. 


In the case of cylinders 
the fusible plug is part of the Chlo- 
rine Institute standard cylinder valve, 
and is located below the valve 
independent of the valve control (Fig 
I[I-1). Ton containers are provided 
with six, larger plugs, three located 
at each end but not part of either the 
gas or liquid discharge valves (Fig 
[11-2). These safety devices should 
never be tampered with under any 
circumstances. 

Tank Cars. Welded steel tank cars 

16-, 30- or 55-ton capacity 


seat 


( Fig. 
[1I-3) have a special safety valve 
which consists of a breaking pin as- 
sembly and a_ spring-loaded safety 
valve. The safety valve is set to re- 
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FUSIBLE PLUG 
SOFTENS BETWEEN 
15 8° F-165° § ——> 


USE SPECIAL WRENCH 

ON VALVE STEM, PACK- 

ING NUT, AND OUTLET 
CAP. ALL TIGHTEN 
CLOCKWISE. 


SPECIAL 3/4” 
STRAIGHT THREAD 


FIG. Ill—1. STANDARD cylinder valve of Chlorine Institute with a poured 
fusible metal plug. Valves with screwed type plugs are also available. The 
Chlorine Institute ton container valve is similar but sometimes has a larger 
internal hole and contains no fusible plug. 


225 psig for 


cars registered to ICC Specification 
105A500 or 105A300, respectively. 


(The relieving pressure is stenciled 


lieve at 375 psig or 


on the car.) This safety valve and 


four angle valves are the only con 
nections on the car, and all are located 
in the car dome 

The two angle valves on the long: 
tudinal axis of the car discharge liquid 
chlorine. Under these valves there are 
education pipes extending to the bot 
tom of the tank, each having a rising 


ball excess flow valve designed to 


6 SAFETY PLUGS, 3 EACH END 





7 6” 








z 


close when the rate of discharge ex- 
ceeds about 8000 lb/hr such as might 
occur, for example, if the liquid dis- 
charge line should accidentally be 
broken. At right these 
valves, perpendicular to the longitudi- 
nal axis, there are two additional angle 
valves for discharge of chlorine gas 
(Fig. I1I-4). All angle valve outlets 
have \merican standard 
taper female pipe threads protected 
by one-inch plugs. ( Fig. I1I-5) These 


angles to 


one-inch, 


plugs should always remain in place 
until connection is made and should 


‘a" PIPE 








6 9%" 


be replaced immediately upon dis- 
connecting the pipe line in order to 
prevent moisture from entering the 
valve and promoting serious corro- 
sion 

Vultiple Unit Cars. The TMU, or 
multiple unit tank car (Fig. III-6), 
consists of an underframe carrying 15 
It is especially 
suitable for installations where chlo- 


one-ton containers. 
rine requirements are substantial and 
where more flexibility than that af- 
forded by 
required 


single unit tank cars is 


Transfer and Storage 

Shipping and Moving. Cylinders of 
chlorine he shipped in 
motor 


any 
and rail carriers 
but they almost invariably are received 


may 
amount by 


at water and sewage treatment plants 
by truck. In transit, cvlinders should 
he positioned upright and securely 
fastened; ton containers should be 
fastened securely on a suitable rack, 
or other means should be provided 
to prevent rolling. If cylinders are to 
he unloaded from a truck to ground 
level it is good practice to have avail 
able a hydraulic lift gate or suitable 
skid with a rubber bumper at the 
hottom. Suitable hoists having a ca- 
pacity of not less than two tons and 
fitted with a specially designed lifting 
har (Fig. III-7) should be provided 
for unloading and handling of one-ton 
containers 

\ suitable hand truck should be 
available for moving chlorine cylin- 
ders, and cylinders should be securely 
ITI-8) at all 
times. Hoisting should be avoided as 


fastened thereon (Fig 


much as possible but, where neces 
sary, a suitable lifting device should 
be provided 





ay 


FIG. III—2. CHLORINE ton container, equipped with two valves connected to eduction pipes to permit either gas or liquid 
withdrawal. Note the location of the fusible metal safety plugs. 
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Courtesy of ACF Industries 


FIG. I1—3. CHLORINE tank car, 55 ton capacity is made of steel and is protected by a 4-inch cork insulation and an 


outer steel shell. 


Multiple unit tank cars can be con 
signed to an approved public railroad 
siding remote from the point of use 
ind the containers trucked to their 
tinal destination. 


unit tank 


cars, however, may be consigned onl 


Single 


to privately-owned or leased sidings 
Storing. Chlorine cylinders prefet 
ably should be stored in an upright 
position and so arranged that, in an 
emergency, a leaking container can be 
removed with the least possible han 
dling of others. Ton containers should 
be stored on their sides at all times; 
they should rest securely on cradles 
or on a level rack equipped with ade- 
quate safety blocks to prevent rolling 
and slightly elevated from the floor to 
keep them dry (Fig. III-9). 
Cylinders and ton containers always 
should be stored in a cool, well-venti 
lated area, protected against external 
heat sources. Good 
should be observed in 


housekeeping 
the storage 
If stored outdoors, protection 
from precipitation, direct sunlight, and 
other damaging influences should be 
provided. It is preferable to provide 
for separate storage of full and empty 
cylinders and ton containers and, ex- 


area 


cept when in actual use, valve protec- 
tion hoods always should be kept in 
place. 

Chlorine storage and feeding areas 
preferably should be located above 
ground level, well ventilated, and of 


The 


vented to the 


fire-resistant construction. For large the chlorine feeding equipment. 


installations, sub-surface installations, enclosure should be 


and in buildings occupied by persons upper atmosphere and equipped with 
or housing equipment subject to chlo- positive means of exhaust (near floor 
level, at the center of the 


opposite the entrance) capable of a 


rine attack, a separate and reasonabl room ot 
gas-tight enclosure opening to the out 


doors should be provided for housing complete air change within 2 to 3 min 


Courtesy of ACF Industries 
FIG. IIl—4. DOME interior of single unit tank car for chlorine. The safety 
valve in center is surrounded by four angle valves for chlorine discharge. 
Check valves are located in eduction pipes under each of the two (liquid) 
angle valves along the longitudinal axis of the car. 
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HAND WHEEL 


1” PIPE 
PLUG 
1” PIPE 
THREAD 


FIG. IlII—5. STANDARD chlorine angle 
valve for single unit tank cars. 

utes. The actuating switch should b 
located immediately outside the en 
trance, and it is good practice always 
to effect a complete change of 
before entering. A satisfactory vent 

lation scheme involves a combination 
fresh-air and exhaust system consist 
fans that 


ing of force fresh air into 


the enclosure through openings nea 
the ceiling and other fans that can 
exhaust any chlorine-contaminated ait 
near floor level. The system should 
always be completely independent ot 
any other ventilation system on thx 
location. 


able from ali chlorine manufacturers. 
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Using 

Facilities should be designed and 
operated to minimize all hazards as- 
sociated with connecting, emptying 
and disconnecting chlorine containers. 
These operations should be performed 
only in well-lighted places by author- 
ized personnel equipped with gas 
masks or other suitable respiratory 


Whether  dis- 


charge is in the liquid or gas state, 


protective devices. 
the containers, discharge valves, and 
piping should be so located to avoid 
fracture from impact with heavy ob- 
jects. Container valves should not be 
left opened when operating personnel 
are not immediately available at the 
plant. Recommendations more detailed 
than those that follow are available.':* 
Emptying Containers. Higher tem 
peratures on chlorine containers than 
on chlorine gas pipe lines or chlorine 
feeders will cause liquefaction in the 
cooler portions of the line or in the 
chlorine feeder. Where possible, pro 
vision should be made for emptying 
containers in areas of about equal or 
slightly higher temperature to that in 
which they are stored (approximately 
70°F-80°F preferred. A pressure re- 
ducing valve near the container may 
he necessary where it is not possible 
to obtain suitable temperature condi 
tions. Similarly, provision should be 
made to keep liquid chlorine lines at a 
temperature somewhat lower than that 
existing at the chlorine source. 
Chlorine gas is discharged from cyl 
inders in an upright position; liquid 
chlorine is discharged from inverted 
chlorine cylinders but the latter prac 
tice is neither common 


nor recom- 


~ 


fha( 4 4 


mended. Ton containers can be emp- 
tied in either the liquid or gaseous 
state. The container 
should be positioned so that the two 
valves are in a vertical plane; in this 


units always 


position, the upper valve discharge 
chlorine gas and the lower valve dis- 
charges liquid chlorine. 

The maximum withdrawal rate of 
chlorine gas at 70°F approximates 40 
lb/day for 100- and 150-lb cylinders, 
and 450 Ib/day for ton containers. 
(Gas withdrawal from ton containers 
seldom is practiced.) The rate of dis- 
charge of liquid chlorine is consider- 
ably greater than that obtainable when 
Under no 
circumstances should heat be applied 
to any chlorine container to increase 
the withdrawal rate. 


discharging chlorine gas. 


Manifold systems can be used to 
connect two or more chlorine cylin- 
ders or ton containers where the maxi- 
mum chlorine feed rate exceeds the 
maximum continuous withdrawal rate 
ITI-10). 


When used, special safety precautions 


from a single unit (Fig. 
should be observed and the tempera- 
ture of all manifold containers must 
Liquid 
never should be manifolded. 


be uniform. chlorine lines 

The rate of discharge of liquid chlo- 
rine from tank cars depends on the 
tank car vapor pressure and tempera- 
ture of liquid chlorine, and is limited 
by the excess flow valves to about 
S000 Ib/hr per valve. In general, un- 
less an exceedingly high rate of flow 
is required, where the chlorine must 
be raised to an abnormal elevation, 
or where the air temperature is low, 
the car pressure ordinarily will pro 


AL a\ 
° =e 
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Courtesy of Solvay Process Div., Allied Chem. Corp. 
FIG. Ill—6. MULTIPLE unit tank car (TMU) for carrying 15 one ton chlorine containers. This type of delivery unit is avail- 








FIG. IIl—7. HOIST and lighting bar assembly for handling 


chlorine ton containers. 


Oil-free, thor 
oughly-dried, clean compressed air 
may be applied to the tank car to in- 


vide an adequate flow 


crease the discharge rate if necessary, 
or the car can be delivered with this 
padding provided. Special precautions 
must be observed by consumers who 
supply their own padding, and only a 
separate compressed air system should 
this 
mendations concerning this operation 
are available from the Chlorine Insti- 
tute 


be used for purpose. Recom- 


Seales, preferably of the indicating 
type (Fig. III-10) should be pro- 
vided for weighing the chlorine to 
ascertain the amount of chlorine re- 
maining in containers at any time. 
The weight loss should be observed 
frequently, especially when approach- 
ing the point where the container is 
nearly empty. Chlorine gas pressure 
gages do not measure the volume or 
weight of chlorine remaining but 
merely indicate the probability of 
lowered tank contents. (Pressure ex- 
erted from confined chlorine gas is a 
function of temperature and, theoreti- 
cally, one Ib of chlorine will exert the 


FIG. Il—8. HAND TRUCK for moving chlorine cylinders. 


Note strap to secure cylinder during movement. 


same pressure as will 2,000 lb at any 


given temperature.) Evidence of a 
vacuum break, caused by lowering of 
pressure in the chlorine supply sys 
tem, also might provide advance warn- 
ing of depletion of the chlorine supply. 


Connecting and Disconnecting. Con- 


nections to valve outlets on cylinders 
and ton containers can be made by 
either a clamp-and-adapter or a union 
The clamp-and-adapter 
connection (Fig. III-11) is preferred 
In making connections it should be as 
certained that the outlet valve is closed 


connector 


FIG. III—9. STORAGE of chlorine ton containers on cradles prevents rolling 
and elevates the container slightly from the floor. 
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FIG. t!i—10. INDICATING scale for ascertaining cylinder contents and check- 
ing chlorine feed. Recession of platform eliminates cylinder lifting. Note 
cylinder manifolding and slope of flexible chlorine discharge line from 


cylinders. 


before the outlet cap is (slowly) re 
Gasket 
thoroughly inspected and cleaned and 


moved. surfaces should be 
a new gasket of standard material 
should be used. All chlorine cylinder 
and ton container valve outlets are the 
same and conform to American stand 
B57.1. Outlet 
valves are not 


such 
threads 


ard threads on 


taper pipe 


that do not fit should 


never be forced. 


Connections 


Cylinder and ton container valves 
should be opened s/ow/y using a spe- 
cial wrench no longer than 6 inches for 
this purpose. One complete turn of 
the stem in a counter-clockwise direc- 
tion opens the valve sufficiently to 


permit maximum discharge. An aux- 


FIG. III—11. CLAMP-AND-ADAPTER or yoke connection of auxiliary cylinder 
valve. Note flexible tubing. 
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iliary cylinder or ton container valve 
(Fig. I1I-11) should be installed ad- 
jacent to the container valve between 
it and the chlorine feeder or gas header 
on manifolded systems. Such a valve 
serves as an emergency shut-off should 
the container valve leak. Moreover, it 
prevents chlorine gas from escaping 
from the supply line when the con- 
tainer is removed from service. In the 
interests of safety, the ventilation sys- 
tem operating whenever 
containers are being placed into or 
removed from service, and at all times 
when an emergency exists or adjust- 
ments and repairs are being made. 

Tank car angle valves should be 
connected and disconnected (Fig. ITI- 
12) using a pipe wrench no longer 
than 18 inches. In discontinuing the 
flow of liquid chlorine from tank cars 
(and ton containers) the supply line 
to the evaporator should be emptied 
since expansion of any remaining 
chlorine may build up hydrostatic 
pressure and burst the line. The tank 
car angle valve (or lower ton container 
valve) should be closed first and the 
line evacuated by continuing the use 
of any chlorine remaining before the 
evaporator inlet valve is closed. 

\ll containers should be tested for 
leaks when being placed into or re- 
If a leak is evi- 
dent around the valve stem and all 
other precautions have been observed, 
it usually can be eliminated by tighten- 
ing the packing nut. Chlorine leaks 
always get worse; help should be so- 
licted if they are serious and they can 
not readily be eliminated. (These mat- 
ters are discussed in detail in the next 
article of this series. ) 


should be 


moved from service. 


Other Appurtenances 

Piping Systems. Chlorine can con 
tribute to the corrosion of a system to 
which it is introduced. Dry chlorine, 
either liquid or gas, is not corrosive to 
steel or other common metals (except 
aluminum) at temperatures below 
300°F. In the presence of even min- 
ute quantities of moisture, chlorine is 
Accordingly, pipe 
containers and other 
equipment through which dry chlorine 
passes should be tightly closed when 
not in use to preclude the introduction 
of moisture from the air. 

Dry chlorine gas or liquid under 
pressure should be handled in extra 
heavy wrought iron or steel pipe, or 
in flexible, annealed copper tubing 
suitable for 500 Ib working pressure. 


highly corrosive. 


lines, valves, 





A flexible arrangement should be pro- 
vided on the discharge line from the 
chlorine container and the piping 
should slope upward from the chlorine 
source, especially when discharging in 
the liquid state. Long piping lines 
should be avoided. 

Moist chlorine is extremely corro- 
sive and can not be handled in pipe 
or tubing of the same construction 
used for dry chlorine gas. For low- 
pressure conduction of moist chlorine 
gas or for aqueous solutions of chlo- 
rine, hard rubber, Saran-lined, rubber- 
lined, polyethylene, or Uscolite piping 
should be used. For higher pressures, 
materials such as silver, platinum or 
Hastelloy “C” should be used. 

It is important to observe the cor 
rect temperature conditions in con 
ducting chlorine from the source to 
the point of use. To prevent relique- 
faction of gas, such piping systems and 
control equipment should be in an 
area at an equal or a higher tempera- 
ture than that of the chlorine con- 
tainer. It is preferable to locate chlo 
rine gas lines overhead through rela- 
tively warm areas than along the floor 
or in other areas where low tempera- 
tures may be encountered. For liquid 
chlorine piping systems, conditions 
which contribute to vaporization 
should be avoided. Lines should be 
as cool as or cooler than the chlorine 
containers and they should not be lo- 
cated in overheated areas where va- 
porization might occur. 

For one and one-half inch pipe and 


smaller, connections may be either 
screwed, welded or flanged. If flanged, 
facing should be small tongue-and- 
Gaskets should be 2-3 per 
cent antimony lead or asbestos sheet 
conforming to Specification MIL-A- 
1472; rubber gaskets are not suitable 
Screwed fittings should be 3000-Ib 


forged-steel construction. 


groove. 


Valves may be necessary at various 
points in chlorine piping systems to 
isolate sections of the system, to regu- 
late pressure conditions, or to stop the 
flow of chlorine gas to a feeder when 
several are directly connected to the 
same chlorine supply. Valves should 
he drop-forged steel of a type specifi- 
cally designed for chlorine service. 
(The Chlorine Institute standard ton 
container valve is useful in many sit- 
While essential at many 
points, their use should be held to a 
minimum, especially on liquid chlo 
rine systems. 


uations. ) 


FIG. IIl—12. CONNECTNG chlorine tank car. Note flexible discharge line 


and special wrenches. 
:vaporators and Feeders, Etc. Var 
ious types of evaporators and chlorine 
gas feeders are used at sanitary eng 
neering installations and these will be 
discussed in detail in a later article in 


this series. [quipment should have 
sufficient capacity to exceed the highest 
expected demand at any time and to 
provide continuous, effective treatment 
under hydraulic 


all prevailing con 


ditions. Duplicate equipment should 
id other 
\\ here 
stock 


be 


be provided for cisintection ai 
essential treatment processes 


this is not feasible a complete 
of 


spare parts and tools should 


maintained for emergency 
ments or repairs. For normal opera 


tion, emergency or stand-by equip 
ment should not be depended upon to 
meet the chlorine demand or to 
the 


reliable, 


satisty 


chlorine requirements tor treat 


ment emploved. A unintet 
rupted supply of water, free of coars« 
suspended matter, should be available 
under adequate pressure to assure the 
continuous operation of solution-feed 
equipment. Hydraulically- or electri- 
cally-driven equipment, if needed to 
maintain a satisfactory working pres 
sure, should be provided with alter 
nate power sources 

\lthough chlorine is marketed in 
remarkably pure form (the concentr: 
tion of impurities being far less than 
that which can be detected by ordinary 
assay procedures), various reports 
indicate that certain operating diffi 
culties have occurred at some installa 
tions. Many of these are presumed to 


be caused by the occasional presence 


of minute concentrations of Mpurities 
\l 


hexachloro 


in commercial liquid chlorine.’ 


though silicon halides, 


e:hane, ferric chloride, carbon tetra 


chloride and others have been cited 
from time to time, the actual cause (s) 
of such difficulties has not been estab 
lished. Moreover, limiting impurities 
concentrations have not been defined 
either alone or in possible cumulative 


or synergistic forms. Some research 
currently 1s under way from which it 
is hoped that qualitative and quantita 
tive performance criteria might be de 
Meanwhile 


fined a program of rou 


tine imspection and maintenance of 
chlorine feeding equipment is recom 
mended to minimize operating 
to be 
( mmodity quality. 


associated 


lems believed 
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Termination of television programs produces a direct effect on . . . 


Water System Operation 


@ IN CONNECTION WITH A water dis- 
tribution analysis for Wichita, Kansas, 
a study of the recording charts in- 
dicated pronounced variations in 
pressure and pumpage during the 
evenings, usually at regular hour and 
half hour intervals. An exhaustive in- 
vestigation was not made, but it seems 
reasonable to assume that these varia 
tions are related to the termination 
of television programs. 

Since the physiological make-up and 
natural urges of people are basically 
the same the world over, the effects 
noted at Wichita must be occurring 
in other water systems in all areas 
within the range of television 

Reproduced below is a recording 
pressure chart showing the water 
pressure variations in feet of head for 
the 24-hour period from 8:00 A.M 
March 26, 1958 to 8:00 A.M. March 
27th in a 24-inch water main located 
in a residential area. 


Pressure Chart Provides Proof 

By an inspection of this chart it will 
be noted that a marked drop in pres 
sure occurred at 11:15 P.M. 
hardly be 
that the more than two hour long 


It can 
considered a_ coincidence 
Academy Award television program 
was concluded at this same time. 

A chart recording the water depth 
in a 2 million gallon elevated tank 
more than one mile further north was 
also studied. This showed a drop of 
one foot in the water depth in the 
tank between 11:15 and 11:20 P.M 
During this five minute period water 
was being discharged from the tank 
into the distribution system at a rat 
of 18 million gallons per day. 

The pressure drop occurring at 
12:45 A.M. on the chart here repro 
duced is known to have been caused 
by shutting down one pump at the 
main pumping station supplying the 
distribution system. Other pressure 
drops on the hour and half hour are 
indicated on this chart prior to the 
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by R. L. BROWN, San. Engr., Black & Veatch, Consulting 


Engineers, Kansas City, Mo. 


end of the Academy Award program. 
They no doubt relate to the termina- 
tion of other television programs. No 
attempt has been made to pin-point 
these to specific programs, although 
it is probable that the pressure drop 
occurring at 5:40 P.M. was caused 
by a lull in the Mickey Mouse pro 
gram. 


Possible Commercial Use of Charts 


Water departments might consider 
the possibility of augmenting regular 
revenue by furnishing on a fee basis 
copies of the daily pressure charts to 
one of the commercial television poll- 
ing agenies for use in evaluating the 
audience appeal of individual televi- 
sion programs. 


TAA ‘ 
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For the water distribution study 
now in progress, it is not contemplated 
that it will be necessary to undertake 
a statistical analysis to determine the 
most probable number (MPN) of 
bathrooms which must have been in 
simultaneous use at the conclusion of 
the Academy Award program. 


Programming Water Use 

With the increased popularity of 
television, it is possible that it may 
be necessary for cities to institute a 
plan for programming the use of bath- 
room facilities at the end of evening 
TV programs to prevent the occur- 
rence of short periods of seriously 
low pressure in the water distribution 
system. 
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PRESSURE IN FEET in 24 in. water main in Wichita, Kansas, covering period 


March 26-27, 1958. 





An understanding of the how and why of the 


Mechanism of Corrosion may explain problems 


by ARTHUR G. KELLER, 
Professor, Dept. of Chemical Engineering, 
Louisiana State University 


EDITOR’S NOTE: The author reviews the basic fundamentals 


and uses well-known experiences to explain the mechanism of car- 


rosion in ferrous metals. 


The destruction of a metal by chemical or electrochemical re- 


action with its environment, defines corrosion, and the conversion 


of ferrous metals in contact with moisture to the oxide form (rust) 
is an example. The driving force or the tendency of the metal to 
corrode is electrochemical. The rate at which corrosion proceeds 
however, is largely dependent on the resistance to continued attack 
caused by the products of the corrosion reaction. 

Modern means to duplicate this resistance such as cathodic pro- 


tection, galvanizing, and the use of sacrificial anodes, are explained 


and discussed. 


® THE ECONOMIC Cost of corrosion 
in this country is tremendous. About 
ten years ago Dr. Uhlig, an authority 
on corrosion, estimated that the an- 
nual cost of corrosion in the United 
States was of an order of $5.5 billion. 
This included the actual loss of mate- 
rial by rusting, the money spent at- 
tempting to protect equipment from 
rusting and money spent on the other 
forms of corrosion protection, such as 
galvanizing. 

Today, corrosion is a major concern 
as evidenced by the increased activity 
in the field of corrosion control. To 
discuss the phenomenon of corrosion, 
the definitions and terms used must 
be understood 


Review of Fundamentals 


A knowledge of the fundamental 
concepts of chemistry is essential to 
an understanding of corrosion. First, 
concerning the composition of matter, 
it is defined as anything that occupies 
space and has mass. All matter is 
composed of molecules, and all mole- 
cules are composed of atoms. 


A molecule is the smallest particle 
into which matter can be subdivided 
without destroying its characteristic 
properties. The atom, until 
times, has been thought to be 
and indivisible 


recent 

solid 
The smallest part of 
a molecule, the atom, has been con 
sidered to be a unit of matter. Atoms 

with 
one another to form molecules of the 
same matter. Atoms of different kinds 
can combine to form molecules of a 
new kind of matter which may some- 


of the same kind can combine 


times be referred to as compounds 
We are frequently dealing with this 
latter type of reaction between differ- 
ent sorts of atoms. For example, iron 


may combine with form 
Here one kind of atom, 
iron, combining with another kind of 


atom, 


oxygen to 
iron oxide 
oxygen, formed a 


new mole 


cule, iron oxide 


Originally, it was assumed that the 


atom was the smallest particle into 
which matter could be divided. Later 
developments have indicated that this 
theory was incorrect and it is now 
assumed that the atom is actually 
made up of a number of distinct par- 
ticles — principally charges of elec- 
tricity. In the atom we normally have 
a nucleus, or center, made up of posi- 
tive charges, and around this center 
we have revolving, very much as our 
earth revolves around the sun, nega- 
tive electrical charges or electrons. 
Depending upon the particular kind 
of matter involved there may be a 
large number, or a small number of 
electrons revolving around the nucleus 
and they may be revolving in several 
orbits. When an atom loses or gains 
an electrical charge, it normally un- 
dergoes some type of chemical reac- 
tion. For example, when ordinary 
metallic iron loses an electrical charge 
or charges it becomes a kind of iron 
which we refer to as an ion. Matter 
in this condition can react readily 
with other types of matter and we say 
that the material is in the ionic con- 
dition. Normally, matter exists in the 
ionic condition only in the presence ot 
water. There are exceptions to this 
statement. For our purposes one point 
should be emphasized: For most of 
the chemical reactions occurring in 
corrosion which concern us, the pres- 
ence of water is an absolute essential ; 
therefore, without water, there can be 
no ions and no corrosion 


Contributing Factors 
In water systems the principal fac 
tors influencing corrosion of ferrous 





Corrosion is an electrochemical reaction, and normally oxygen and 
moisture must be present for corrosion to be effective. Likewise, the elim- 
ination of oxygen or moisture from a metal surface automatically reduces 


its tendency to corrode. 
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SU 


metals are the water characteris two positive charges reacts 


rate of flow and the col 
The chiet 


variables controlling the characteris 


temperature, chemically with the hydroxyl groups 


yb 


tact of dissimilar metals vhich have one negative charge each. 


The two pluses cancel out the two 


tics of the water are its dissolved oxy minus charges and the result is (3 


gen content, carbon dioxide concen 


new compound ferrous hydroxide, 
9 


tration, pH and _ dissolved 


Other factors are 


or rust, on the one hand and hydro- 
the other. In this case, 
rusting occurred without oxygen be 


involved, of course, gen gas on 


such as the possible presence of free 


mineral acids, hydrogen sulphide and ing present. But water was present, 


sulphites, carbon dioxide, etc. In addi nd is an essential in the majority of 


tion, certain bacte Tila may be a tactor corrosion reactions 


The presence ot oxygen is usuall For this kind of corrosion or chemi 


essential for serious corosion to take cal reaction to continue there must be 


place in natural water. Dissolved ox) some way to get rid of the hydrogen 


gen will greatly accelerate corrosion vas which is formed. Rust must be 


in acid, ‘utral or slightly alkaline 


water 


The contains about 


21% oxygen gas by volume. This 1s 


atmosphere 


dissolved quite readily in water. It is 
in fact almost impossible to obtain 
water which is completely free of 
oxygen. The presence of oxygen in 
water makes it possible for it to sup 
port aquatic life but at the same time 
makes it a much more corrosive me 
dium. The first reaction shows how 
oxygen can make the corrosion of iron 
continue where otherwise it might be 
stopped. For example, from the initial 
find that ferrous hy 
atoms 
atoms 


reactions we 


droxide and hydrogen are 


formed. If these hydrogen 





Corrosion can occur without the formation of hydrogen gas and can be 
continued by the reaction of oxygen with the hydrogen, as it is formed, 


Corrosion of Iron 
to produce water 


Corrosion ot 








iron in water 
expressed in a simplified way 
following chemical equations removed from the surface of the iron 


vhere it has been formed. If these 


things are not done then eventually 
the reaction will stop and we say that 
orrosion has been inhibited — or 
‘topped 
One of the things which is essen 
the 


me of these materials from the field 


’ ] . -? - ° - . - 
2HOH ib to corrosion. 1s removal of 


20H 


Water Hydroxy] I 


action. Now, ferrous hydroxide is 


tt very soluble in water. Hydroget 


When 


he water has dissolved all of the fer- 


2H 
s likewise is not very soluble 


us hydroxide which it can, the ex 


ss will form as a precipitate. In 


he case of hydrogen gas the excess 
ill pass out as bubbles. Frequently, 
however, the hydrogen cannot escape 
Phis 


: ormed as an extremely thin layer on 
uations plus signs have ' . 
| _* 


positive 


occurs when the hydrogen is 
This is ex 


[ nless 


removal does occur, the hydrogen cov 


surface of the iron 


tremely difficult to remove 


( harge s 


negative electric charges 01 


11 rs the surface of the ir er : 
In equation 1), it will be noted tl = ure _ the ee ee much 
* diessbeon amd levine is a film of paint might do, and effec- 
wate vely stops any further chemical reac 
dissolved loses two electrical ch: 


Is present, the iron which ] 


ion or corrosion. It is at this place 
that the need for oxygen comes into 


1 ] 
| 


( plav. In addition to (1) (2) (3). two 


becomes positive and is called fer 
iron. There are two free negative « 


trical charges floating around. In (2 additional chemical reactions may oc- 
the the 


breaks down to form two OH 


water to which 


posed 


iron is ex ur. These are indicated below. 


groups which carry one negative ele 2H O 
called 


In addition, there are 


HOH 


oaanen t hae ar ] war 
trical charge each, hydroxyl 
; Water 


Dissolved 
Oxygen 


Hydrogen 
Atoms 


ToOTrme d 


which 


10ns 


two hydrogen ions each of 


carries one positive charge. The total 2H H 
number of 


and 


The 


Ositive negative 
I S Hydrogen 


Hydrogen 
\toms i 


charges is equal. ferrous ion Gas 
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cover the the iron surface they pro- 
tect it and no further corrosion will 
take place. On the other hand if oxy- 
gen is present it will react with hydro 
water (4) and 
thereby remove them and permit the 
In natural wa- 
ters, dissolved oxygen is the control 


gen atoms to form 


reaction to proceed. 


ling factor and corrosion is almost 
directly proportional to the oxygen 


content of the water. 


If the hydrogen is removed by other 
means the same result will be obtained 
lor example, 1f hydrogen or some 
other gas could be bubbled against 
the iron surface it would make it much 
easier for the hydrogen to get away 
the (5) would 


second reaction 


that is, 


and 


occur ; the hydrogen atoms 


would combine to form a molecule of 


hydrogen gas which would leave the 


solution 


Return now to equation (2), the 


equation which showed how water 


could be decomposed into hydroxyl 
the 


hydrogen ions which eventually form 


ions and hydrogen ions. It is 


the hydrogen gas in the reaction just 
discussed. Attention is drawn, how- 
ever, to the hydroxyl ion since it, too, 
plays an important part in the cor- 
rosion reaction. pH is a measure of 
hydrogen ion content of a solution. 
If the pH value is 7 or greater the 
solution is alkaline and if it is less 
is acidic. It is 
which is to be 
these reactions, 
atoms are pro- 


than 7, the solution 
the alkaline 
discussed 


feature 
now. In 
when the hydrogen 





duced, the iron reacts with the hy- 
droxyl iron to form ferrous hyroxide. 
This compound is not very soluble and 
will oxidize and precipitate from solu- 
tion as rust. This rust will cover the 
surface of the iron. It will act as a 
protective coating and may eventually 
A film, 
whether it be of hydrogen gas or of 
ferrous hydroxide, provided it com- 
pletely covers the surface, will pro- 
tect that surface from corrosion just 


stop the corrosion reaction. 


exactly as will a very good coat of 
paint or lacquer. 

The forms not one but a 
number of different hydroxides. The 
one shown in reaction (3) is very 
light in color and relatively soluble. 
This type of compound will be seen 
formed in water which has been drawn 
from a well and allowed to stand in 
a filled bottle. 


iron 


lf this compound is 


brought into contact with more oxy- 


gen it will be oxidized to a slightly 
different compound called ferric hy- 
droxide which has a red color. This 
is the more insoluble compound and 
the one which normally appears on 
iron surfaces as rust. 


Electrochemical Reaction 


Corrosion is an electrochemical re 
action. The electro- 
chemical reaction are best explained 


features of an 
using a boyhood experiment in which 
a strip of copper and a strip of zinc 
are placed in a container of dilute 
A wire attached to 


each piece of metal will produce an 


hydrochloric acid. 
electric current. This operation is a 
galvanic cell. Asa result of the chemi- 
cal reaction electricity was produced. 
Phe metals 
caused an electrochemical reaction. In 


combination of these 
this particular reaction one of the 
metals, the zinc, is dissolved in the 
acid and hydrogen gas is liberated. 
The other metal is relatively unaf- 
fected by the reaction and continues 
in service for long periods of time 
using up several portions of zine for 
the one portion of copper. In a cell 
of this type, the material which reacts 
or corrodes, is called the anode. The 
material which does not react chemi- 
cally or dissolve is called the cathode. 
In corrosion reactions the metal which 
corrodes is referred to as the anode 
in the corrosion cell and some other 
portion of the system is called the 
cathode. 








Ferrous metals exposed to a solution at low pH values will be corroded 
Normally, the presence of dissolved oxygen or dissolved carbon dioxide 
accelerates corrosion particularly in solutions which are 7.0 pH or less. 





Differential Aeration 


The anode-cathode concept comes 
into play In the corrosion Of iron by 
water and the 
chemical reaction, two different metals 
make up a galvanic cell 


oxygen. In electro- 
This is also 
referred to as two metal or dissimilar 
metal corrosion. However, it is not 
necessary to have two different metals 
\ctually, one 
metal in two different concentrations 


for corrosion to occur 


of oxygen will produce a corrosion 
cell. This is illustrated by 
which has caused pitting of an 


corrosion 
iron 
This 


type of corrosion is frequently referred 


pipe or a piece of iron plate 
to as differential aeration corrosion 
Logically, one would assume that if 
one portion of the metal was exposed 
to a high concentration of oxygen and 
another to a low concentration of 
oxygen that the portion exposed to 
the higher oxygen concentration would 
corrode slowly. Strangely the reverse 
is true. This phenomena can be illus- 
trated for example by laying a piece 
of wood or other material over a spot 
on a sheet of metal. If the wood is 
allowed to remain in place for a suffi- 
ciently long period of time, under con 
ditions of an abundant supply of mois 
ture and oxygen it 


the 


will be noted that 


area under the wood has cor 


roded or pitted and that rust 
formed around the edges of the wood 
en block The 


acts as 


has 


under the block 
this 
particular cell while the area around 


spot 


of wood the anode in 


the edge of the block of wood acts as 


the cathode. It is which 
always corrodes and the cathode which 


does not corrode but receives the cot 


the anode 


rosion products 
which 


In this case, the iron 
and formed a_ pit 
under the wood, traveled, by 


dissolved 
virtue 
of the electric current generated, away 
from the anode and toward the cath- 
ode. When the iron continues to dis- 
the 


contact with oxygen from the air is 


solve, iron hydroxide being in 
precipitated and forms a line or cir- 
cular mound of rust around the cover 
ing bit of wood or other material. 
Differential aeration type corrosion is 
lf, for 
example, a small amount of soil, a 
piece of gravel, a bit of cloth, or any 
object is allowed to remain in an iron 


very common in water lines. 


able 


pipe, a tank, or on a metal surface it 
vill usually exclude oxygen from con 
tact with the surface immediately be- 
low it. If other conditions are favor- 
will the 
object causing pitting. A similar sit 
uation occurs where iron or steel pipe 


corrosion occur below 


is driven into water as a support for 
a dock or a similar type installation 
In such cases it will usually be noted 
that the iron does not corrode at the 
water's edge but corrodes at a point 
a few inches below the surface of the 
water. This is another and very com- 
mon illustration of corrosion caused 
by differential aeration. This is an 
electrochemical type reaction but all 
of the reaction occurs with a single 
metal 


Stress Corrosion 


differences 
existing on the surface of the same 
piece of metal can be illustrated fur 
ther. Where steel pipes or steel plates 


Corrosion because of 


are welded together and the weld is 
not subsequently stress relieved, it will 
frequently be noted that severe cor- 
the 
usually designated as stress corosion 


rosion occurs at weld. This is 
The explanation for this type of cor 
rosion is simply that during the weld 
ing operation the physical condition 
of the without 
chemical composition 
The iron in the area of the 


iron was changed 
changing its 
weld is 
different physically from the iron, say, 
In the 
inajority of such cases the iron at the 


weld is the anode in an electrochemi 


8 inches away from the weld. 


cal cell and the balance of the pip 
is the cathode. If this pipe (and weld) 
is exposed to moisture and oxygen, 
corrosion will occur usually at th 
weld will 
because of the differences in the metal 


Frequently failure occur 
as a result of the welding operation 
The operations known as normalizing, 
stress relieving, etc., are normally in- 
tended to overcome this difficulty 


Acidity — Alkalinity 


The pH value of the water to which 
iron is exposed has a very powerful 
effect on the rate of corrosion. At pH 
values below 4.3 the controlling fac- 
tor in corrosion is pH. The hydrogen 
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film formed is destroyed rapidly by 
the evolution of hydrogen as a gas 
In this range, too, the metal ions en- 
tering the solution remain soluble and 
no insoluble reaction product results 
In the absence of a barrier, or pro- 
tective film the corrosion rate in acid 
solutions is, therefore, quite high 
When the solution contains dissolved 
oxygen in addition to a pH value in 
the low range mentioned, the rate of 
corrosion 1s further accelerated 

\t pH values above approximately) 
9.5, the alkalinity increases and the 
pH or hydrogen ion activity decreases 
The reaction illustrated earlier be 
tween iron and hydrogen ions is re 
tarded. In addition, the red coating 
formed in alkaline solutions is more 
protective than the one formed in 
neutral solutions, and the rate of cor 
rosion is appreciably decreased. In 
fact, a hydrogen type corrosion will 
not take place at normal temperatures 
in the absence of dissolved oxygen 
However, in the presence of dissolved 
oxygen, the rate at which hydrogen 
can be removed is the controlling fac 
tor. While the rate of corrosion will 
be appreciably decreased a serious 
amount can still result. At pH values 
between 4.5 and 9.5 the presence of 
dissolved oxygen plays a more impor 
tant role than pH value 

Practically all natural water con 
tains small amounts of dissolved car 
bon dioxide. This is present in the 
atmosphere to the extent of about 
0.04% by volume. It is quite soluble 
in water at ordinary temperatures and 
in consequence will practically always 
be found in water to a greater or lesser 
degree. Carbon dioxide combines with 
the water to form carbonic acid. This 
is one of the constituents which makes 
carbonated beverages appeal to the 
palate. It also promotes the forma 
tion of hydrogen ions, and water con 
taining carbon dioxide will usually be 
acidic, and in the pH range of 3.5 to 


Even where dissolved ox 


gen 1s 
not present 
the iron 
This effect is not too serious at o 

but 


considerable 


the carbon dioxide will 


make water corrosive to 


nary temperatures can be 


source of damage 
elevated temperatures such as prevail 
in steam boilers 
he 


Here great care must 


used in removing all traces of car 


bon and 


dioxide oxygen from the 
boiler feed water to prevent corrosion 
of the steam tubes and other parts of 
the equipment. 
The chemical reactions which are 
shown below illustrate what happens 
when water containing carbon dioxide 


comes in contact with iron. 


CO, 
a . 2 
Carbon 
Dioxide 


H:O H.CO 


~ - 


Water Carbonic Acid 


2H+ 
soto. — | 
Hydrogen 


2HCO 


Bicarbonate 


Ion 


4 
Fe** 
! 


¥ 
Fe( HCO,), 


Atomic 
Hydrogen 


Ire m 
Bicarbonate 


The carbon dioxide first reacts with 
the water to form carbonic acid which 
subsequently decomposes to produce 
hydrogen ion and bicarbonate ions as 
indicated. The iron meanwhile has 
produced two electrons and one fer 
rous ion. A reaction ensues and as 
a result we have atomic hydrogen 
coating the surface of the iron and the 
compound iron bicarbonate formed in 
solution. Since the iron bicarbonate is 
soluble it stays in solution and the 
corrosion proceeds as fast as the hy- 
drogen is removed. The higher the 
pH of the solution the more difficult 
it is to remove the hydrogen as a 
gas and the slower will be the corro- 
sion reaction. If any oxygen is present 
it will react with the ferrous bicar 
bonate to precipitate it. Normally, this 
material will be deposited on the sur 
face of the metal and act to inhibit 
the rate of corrosion. 


Protection 


Aluminum and Chromium Coatings 
has been men- 
tioned that the formation of any type 


Several times, it 
of protective coating over the surface 
reduce the rate of 
corrosion and may completely stop it. 


of the iron will 
The best protection against corrosion 
is the formation of some type of film 
on the surface of the metal which will 
not be attacked by 
The principal reason that aluminum 


water or oxygen. 





Corrosion can be effectively stopped if the corrosion reaction results in 
the covering of the anode or cathode surface with a protective film. 
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has found such wide use is because 
of this peculiar ability it has. The 
same reason explains the extensive 
use of chrome trim on automobiles 
and many types of home furnishings. 
In the case of both aluminum and 
chromium the metals are very reac- 
tive and are attacked easily by oxygen 
in the air. The chromium oxide or 
the aluminum oxide which are formed 
are both and 
compounds. also 


colorless transparent 
They stick very 
tightly to the surface of the metal. 
As a result as soon as corrosion has 
started a film is formed which pre- 
vents oxygen moisture from 
reaching the surface of the metal and 
therefore stops the corrosion. If this 
were not the case it would be impos- 
sible to aluminum in cooking 
utensils and in many other common 
applications. 


and 


use 


The same explanation 
holds for the chrome trim on automo- 
bile parts. 

The oxide which is 
formed is a very effective protection 
of the surface against corrosion. Since 


chromium 


films are so effective in stopping cor- 
rosion the question naturally arises, 
if the metal does not form its own 
film can we artificially produce a film 
for it. 


Inhibiting Compounds 


Inhibitors are materials which can 
be added to water, solutions, etc., to 
prevent corrosion of the metal. Un- 
fortunately, for most purposes inhibi- 
tors are not too satisfactory because 
they are usually organic compounds 
of a toxic nature which would render 
water supplies impotable. A wide 
variety of materials can be utilized 
as inhibitors to prevent the attack of 
iron by acid or by acidic waters. One 
of those which has been suggested 1s 
cabbage juice. Glue is reasonably ef- 
Very 
high efficiency has been achieved in 
this field by the use of complex 
organic compounds which give ex 


fective for the same purpose. 


tremely effective protection of metal 
surfaces against attack by strong acids 
such as hydrochloric. The practice 
of acidizing oil wells is possible be- 
cause of an inhibitor which will pre- 
vent the acid from attacking the sur- 
face of the iron and yet not render 
it ineffective so far as the lime rock 
formation is concerned. These inhibi- 
tors function very much as do the 
films previously mentioned. The in- 
hibitor spreads itself over the surface 





as will a film of paint and prevents 
oxygen, water and other corrosive 
materials from reaching the metal sur- 
face. The film has a number of weak- 
nesses, however. 

A film to be effective must cover 
the surface completely if it is the sur- 
face which is being attacked, that is, 
the anode. If any portion of the sur- 
face is not covered then the attack will 
be concentrated at that point and we 
have pitting. If the surface in question 
is the cathode then protection does 
not have to be so complete to reduce 
the corrosion rate substantially. The 
use of chromate inhibitors in refrigera- 
tion systems and the addition of small 
amounts of potassium chromate to 
brine solutions are examples of inhibi- 
tors used to reduce the corrosivity of 
solutions on metal equipment. 


Effect of Temperature 


A discussion on corrosion mecha- 
nisms would not be complete without 
reference to the effect of temperature 
on its reactions. It is a rule of thumb 
in chemistry that an increase of 10°C 
or 18°F will double the rate at which 
a chemical reaction proceeds. This is 
another way of saying that chemical 
reactions slow down as the tempera- 
ture drops and speed up as the tem- 
perature rises. Reactions which are 
not harmful at ordinary room tem- 
perature can be very serious at the 
temperature of boiling water. 

A temperature effect which is un- 
usual but quite easily explained is 
that of corrosion because of differences 
in temperature at two points on a 
metal surface. The hotter section will 
usually be anodic toward the section 
of the metal at a lower temperature 
which is the cathode. Thus, on a pipe 
or plate which is at two different tem- 
peratures, the part at the highest tem- 
perature will usually corrode while 
the cooler section will not. This state- 
ment assumes that both sections will 
be exposed to the same atmosphere 
using a solution of some type. 


Velocity of Flowing Liquid 


Corrosion increases as the velocity 
with which the liquid flows by a point 


increases. The increase in corrosion 
with increase in velocity of water in 
a line is usually explained as due to 
the increased amount of oxygen which 
is made available per unit time at the 
higher flow rates and the more rapid 
removal of hydrogen by the same 
mechanism. Generally, there is a very 








Corrosion protection may be obtained through the use of sacrificial 
anodes. A metal above iron in the Electromotive Series connected elec- 
trically to the iron surface will be corroded or serve as an anode and 
thereby prevent the iron from being attacked. 








rapid increase in corrosion rate as flow 
rate increases from about 1 foot per 
second up to about 4 feet per second. 
At higher rates the increase in cor- 
rosion is not so pronounced. 


Dissimilar Metals 

Corrosion frequently occurs to a 
very serious extent when two dissimi- 
lar metals are brought into contact. 
This is frequently noted where the 
threads of a steel pipe rust out at the 
point of entrance to a bronze valve. 
This type of corrosion is usually 
known as galvanic or two metal cor- 
rosion. The various metals which are 
available have been listed according 
to their tendency to corrode or to 
dissolve. This listing is referred to 
as the Electromotive Series of Metals. 
The most reactive metals are those 
which are normally not suitable for 
construction purposes. Such metals as 
sodium and potassium are very high 
on the list on the Electromotive Series 
and for that reason cannot be used 
in contact with water. The metals at 
the bottom of the list are those which 
are relatively non-corrosive, such as, 
platinum and gold. Iron occupies a 
position about mid-way in the series. 
An interesting thing about this series 
is that any metal which is above an- 
other metal in the series will be anodic 
toward that metal. Iron, for example, 
is above copper in the Electromotive 
Series. If tron and copper are brought 
in contact with one another in the 
the will be 
the anode and will dissolve. The cop- 
per will be the cathode and will be 
unaffected. Generally, in a system in 


presence of water, iron 


which a corrosive material is being 
handled it is extremely important to 
know your metals and know which 
metals will be attacked and which will 
not be attacked. In such cases it is 
wise to avoid having a combination 
of different metals in the 
contact with one another. 


series in 
Sometimes 
this fact can be used to advantage. 
This is the case with galvanized iron. 


Cathodic Protection 

Galvanized iron is iron which has 
been coated with a layer of zinc. Zinc 
is a metal which is ahead of iron in 
the Electromotive Series. When the 


two metals are in contact the zinc cor- 
rodes and the iron does not. 

This is an example of cathodic pro- 
tection. The iron, since it is below 
zinc in the electromotive series, is the 
cathode in the electrochemical cell 
while the zinc is the anode, or mate- 
rial which corrodes. Since the cor- 
rosion product of zinc is a white or 
transparent material which forms a 
tight adherent film, it will be appre- 
ciated that the zinc makes an excel- 
lent protecting agent for the iron 
sheets. 

Cathodic protection has found 
rather wide application in certain 
fields. For example, most hot water 
heaters are provided with a bar or 
rod, usually of zinc, which actually 
protects the iron interior of the heater 
from corrosion and the formation of 
rust colored water. In a similar fash- 
ion, elevated water tanks are some- 
times protected by the installation of 
the zinc electrodes which are attacked 
or dissolved and in that way prevent 
the iron from rusting. 

It is necessary to caution against 
the indiscriminate use of cathodic pro- 
tection. In such cases the transfer of 
electricity or electrons between anode 
and cathode is usually in a straight 
line. The easiest object to protect 
cathodically would be a length of cir- 
cular pipe which could be almost 
ideally protected by a rod of zinc ex- 
tending down the center of the pipe 
and equidistant from the sides. Here, 
the distance that the electrons would 
have to travel to reach any point of 
the iron surface would be the same 
so that the protection would be uni- 
form across the surface of the iron. 
If the object is irregular in shape and 
protection is not uniform, then there 
is always the serious danger that one 
part may be protected while another 
part may be seriously exposed and ac- 
tually caused to corrode more than 
would otherwise be the case. Cathodic 
protection has been applied to the pro- 
tection of buried pipe lines, tanks of 
various sorts and similar applications 
Each case must be carefully studied 
to determine the proper location of 
the sacrificial anode to insure complete 
and satisfactory protection. 
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Solar stills, evaporators, electrodialysis and freezing show promise of providing relatively low-cost 


techniques for . 


Saline Water Conversion 


by SHEPPARD T. POWELL, 


Consulting Engineer, Baltimore, Md. 





ED. NOTE: Mr. Powell presented this report, on various research 


projects currently being conducted by scientists in over 20 differ- 
ent countries throughout the world, before the Water and Power 


Resources Committee of the Los Angeles Chamber of Commerce. 


® WATER CONSUMPTION in this coun 
try has increased more than sevenfold 
since 1900 and it is reliably predicted 
that by 1975 the national water re- 
quirements will be doubled. This is 
a sobering prospect which cannot be 
ignored. Even in areas where large 
volumes of water are available, short- 
ages are being experienced due largely 
to concentration of industries and 
population, and to the ever increas- 
ing demand for irrigation water. 

A rational and coordinated federal 
and state water policy can do much 
to solve the country’s water needs. 
This can be effected by a number of 
corrective measures, some of which if 
adopted, could avoid or minimize wa 
Par- 
ticular reference being made to the 
conversion of sea water and other 
available saline sources into accept 
ble fresh water. 


ter shortages in many places 


Over the ages, mankind has recog 
nized that the production of fresh wa- 
ter from the sea offered one of the 
greatest economic benefits and, if 
accomplished successfully, would rev 
olutionize living conditions where 
fresh water is now unavailable or in 
short supply. 


Studies Being Made in 30 Countries 
In recent years there has been ex- 
panding interest in methods of desalt 
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ing water and at the present time 
studies are being actively pursued in 
more than 30 countries throughout the 
world. The first intensive and coordi- 
nated research and development pro- 
gram in this country was initiated in 
1952, when the Congress of the United 
States passed Public Law 448. The 
purpose of this legislation was to 
develop low cost salt water conversion 
processes through research grants and 
contracts. To carry out the provisions 
of the Act, the appropriation of 
$2,000,000 was authorized for a five- 
year period. Congress designated the 
Secretary of the Interior to carry out 
the terms of the Act, and the Secre- 
tary created the Office of Saline Wa- 
ter to plan and conduct the program. 
In June, 1955, Congress extended and 
expanded the actively to include some 
work in Government laboratories and 
increased the total authorization to 
$10,000,000 over the period from 1952 
to 1966. So far only $2,850,000 has 
actually been appropriated. 

The widespread interest in desalt- 
ing water is illustrated by the fact that 
since the Saline Water Program was 
initiated in 1952, there has been re- 
than 600 suggested 
schemes, all of which have been evalu- 
ated. Out of this flood of lay and tech- 
nical ideas, 58 possessed sufficient 
scientific merit to justify the awarding 
of research and development contracts. 


ceived more 


Five General Process Groups 


The processes showing potential 
merit so far fall in five general groups, 
in addition to basic and exploratory 
research on entirely new ideas which 
constitutes a sixth group. Emphasis 
and effort are being concentrated on 
the ones indicating most promising re- 
sults. 

As a result of the contract work so 
far one pilot plant has been field tested 
and is in commercial production, two 
pilot plants are under field test in 
North Carolina, while a third group 
of smaller pilot plants is being in- 
stalled. Four are in ad- 
vanced laboratory stage and will reach 
pilot plant phase within the next year 
and several new processes are being 
advanced in the laboartories. 


I yrocesses 


Most of the demineralization proc- 
esses known are now under study or 
are in the experimental stage of de- 
velopment by scientists in at least 
twenty countries, in addition to the 
investigative projects in the United 
States. The five general types of con- 
version processes include distillation 
by various types of evaporators, solar 
distillation, freezing methods, mem- 
brane processes including osmosis and 
electrodialysis, and solvent extraction. 
Other processes under exploratory re- 
search involve complex chemical and 
thermodynamic reactions. The present 
state of practical application of dis- 
tillation and the other more advanced 
processes indicate that much more ex- 
ploratory and basic research in quest 
of wholly new approaches is justified 
if water at the low costs needed for 
municipal and irrigation uses is to 
be had. 





Solar Stills 


Production of fresh water from 
saline sources by solar stills is the 
simplest type of conversion apparatus. 
The sea water to be evaporated is run 
into shallow compartments and the 
vapor produced by the sun’s rays is 
condensed by a cover made of glass 
or plastic material. The condensation, 
which is free of solids, is collected by 
appropriate troughs. This type of 
apparatus has application in many 
places in the world where there is a 
high percentage of sunlight during the 
year, and the conversion process, 
therefore, has some application in cer- 
tain areas in the United States. This 
type of system has wide application 
where low quantities of water are re- 
quired. 

As with other processes, the cost 
of solar distillation varies greatly and 
some investigators believe that with 
further research water might be pro- 
duced as low as fifty cents per thou- 
sand gallons. At present, however, 
costs are very much higher, prob- 
ably of the magnitude of two dollars 
per thousand gallons, or more. 


Electrodialysis 


Conversion by electrodialysis is 
based on the removal of ions by pas- 
sage of the water through specially 
prepared membranes. The mechanism 
by which the process functions in- 
volves complex electrochemical prin- 
ciples and is not subject to discussion 
here. Although this process can con- 
vert sea water to fresh water, it is 
uneconomical at present for such serv- 
ice, except under special conditions. 
Undoubtedly, the future application of 
such processes will be more adapted 
to brackish supplies than to sea wa- 
ter. Fairly extensive research work 
in this field of endeavor has been con- 
ducted by numerous groups, both in 
this country and abroad. It is ex- 
pected that such research will be con- 
tinued. 

A number of small capacity plants 
of this type have been installed and 
operated successfully for several years. 
It has been reported recently that a 
large capacity system of this type has 
been authorized by a group in South 
Africa. The designed capacity of the 
plant will be nearly 3 million U. S. 
gallons daily. The source of the saline 
water will be water pumped from gold 
mining operations. It is predicted that 
the saline salts which are principally 


BRACKISH WATERS such as well water used at a New York Thruway restaurant 
near Victor has undesirable salts removed by this lonics Inc. equipment rated 


at 12,000 gpd. 


sodium chloride will be reduced from 
4000 parts per million to 500 ppm. 
The estimated cost of the conversion 
will be about 29 cents per 1000 gal- 
lons, under the local conditions. This 
is a low cost treatment and, if real- 
ized, should be of interest. 

A more recent application is the 
small commercial unit shown in the 
photograph. This unit, purchased for 
$42,500 is expected to produce water 
under the local operating conditions 
at a cost of $0.50 per 1,000 gallons. 
The unit removes about 200 pounds 
of salts from a throughput of 12,000 
gpd of water reported to be about 
one-fourteenth the mineral content of 
full-strength sea water. 


Freezing 


Research for desalting of sea water 
by the freezing method is continuing 
and has promise of application under 
specific conditions. It has been de- 
veloped to a stage which should war- 
rant a pilot plant of small capacity 
within a year. The process consists 
merely in lowering the temperature 
of the saline water to form ice crystals 
which are free from salts, subjecting 
the crystals to successive washings 
with fresh water to remove entrained 


salts. One investigator developing a 
particular freezing cycle has estimated 
a cost of about $1.00 per 1000 gallons 
of fresh water having a salt content 
of 500 parts per million. Comparing 
this figure with a predicted cost of 
$1.00 per 1000 gallons, or less, for 
distillation of sea water by multiple 
effect evaporators, or less if by-prod- 
uct energy is available, indicates that 
greater development of the freezing 
process may make it competitive with 
evaporators. 


Evaporators 


One of the most promising sea 
water conversion systems now avail- 
able for the production of relatively 
large volumes of fresh water is by 
evaporators or distilling apparatus, 
integrated with the generation of elec- 
tric power by steam stations. The 
fundamental principle of the operation 
of such equipment is well known, and 
fresh water has been produced by 
evaporation for numerous services for 
many years. Relatively high capital 
and operating costs have inhibited 
widespread adoption of such processes 
for large-scale operation. Using con- 
ventionally designed apparatus, the 
present cost of producing fresh wa- 
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EVAPORATOR installed at the Castle Harbour Hotel, Tucker's Town, Bermuda 
and manufactured by Maxim Silencer Co. has a rated capacity of 20,000 gpd. 


ter from sea water varies from $2 to 
$3 per 1000 gallons without credit 
to power generated or other benefits 
By much further research and devel- 
opmental work and ingenuity in de- 
sign of equipment, these costs can be 
greatly reduced. Reduction in cost 
can be effected principally by sub- 
stituting less costly metals for special 
alloy materials now generally used, 
and by controlling scale formation; 
namely, preventing deposits on the 
heating surfaces and devising means 
for higher heat transfer rates and 
other improvements. It is reliably 
estimated that the cost of fresh water 
from the sea can be reduced to be- 
tween 50 and 60 cents per 1000 gal- 
lons. This is equivalent to approxi- 
mately $163 to $196 per acre foot. It 
is not unreasonably optimistic to pre- 
dict that numerous figures quoted can 
be still further reduced. This will de- 
pend upon the designed capacity of 
the installation, utilization of by-prod- 
uct heat energy, possibly recovery of 
salable by-product from the concen- 
trated brines, and other intangible 
credits. 
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A 2.7 mgd combined water distilla- 
tion and electric generating steam 
plant was put into operation on the 
island territory of Aruba, Netherland 
Antilles. This plant is to supply the 
island population of 55,000 and the 
American owned Lago Oil & Trans- 
port Co. refinery which is one of the 
largest in the world. 

The Aruba Government estimates 
the production cost of converted water 
at about $1.75 per 1000 gallons but 
actual figures have not been released. 
Increased electrical output is expected 
to lower water distillation costs fur- 
ther. This new surplus of potable 
water and electricity will assist in the 
rapid development of the island. 

The Aruba installation is now the 
largest of its type. The Kuwait plant 
serving the American Oil Co. with 
converted waters of the Persian Gulf 
is now the second largest. 

The photo illustrates a multiple- 
effect evaporator. A similar installa- 
tion exists at St. John, Virgin Islands 
rated at 30,000 gpd. These installa- 
tions replaced catchment basins for 


conserving rain water and a need for 
barging fresh water to the respective 
areas during the dry season. 

Operating costs of evaporators rise 
only slightly with increased salinity. 
Equipment for converting saline water 
by this method is adapted or modified 
to make maximum use of any available 
heat source. 


Large Scale Costs Unknown 


In summary, the exact cost of pro- 
ducing fresh water from any saline 
sources on a large production scale; 
namely, 10,000,000 gallons per day or 
greater, is still not known. The rea- 
son for this is that no plant of this 
kind has yet been constructed or oper- 
ated, and it is obvious that costs are 
influenced by the size of the installa- 
Until such installations are in 
actual operation, and cost data are 
assembled, figures quoted must be 


tion. 


considered as estimates only. 

As an illustration, it has been pre- 
dicted that fresh water can be pro- 
duced from sea water to as low as 50 
cents per 1000 gallons, with one evap- 
oration process based on a plant hav- 
ing a capacity of 10,000,000 gallons 
per day, whereas the cost at the 
present time with conventional plants 
of much lower capacity ranges from 
$2 to $6 per 1000 gallons. Similar 
reductions in cost of operation on the 
same basis will undoubtedly be pos- 
sible with other types of conversion 
plants when the systems are properly 
designed and are of a sufficiently large 
capacity to take advantage of savings 
resulting from the larger capacity in- 
stallations. 

However, we do not have positive 
that distillation alone 
provide fresh water at much less than 
$100 an acre foot or about 32 cents 
per 1000 Instead, much 
greater exploratory and basic re- 
search will be needed if we are to 
expect large quantities of converted 
sea water at costs that are economi- 
cally feasible for agricultural and most 
municipal uses. 


asurance will 


gallons. 


Saline water conversion may be nec- 
essary to supply the seaboard commu- 
nities of United States. The rising 
costs for developing fast depleting 
fresh water supplies may soon make 
demineralized processed water com- 
petitive. 
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ILLinois Section AWWA Suort SCHOOL 


Conducted by the University of Illinois Bureau of Business Management, this seventh annual 
meeting covered topics in the field of . . . 


Water Works Management — Part J 


EDITOR’S NOTE: As for the past six years, this annual short 
course was held in Allerton House, the University of Illinois Con- 
ference Center, in Robert Allerton Park, near Monticello, Ill. On 
the premise that the administration of a water works utility is a 
specialized job, this school is dedicated to the systematic study of 


management principles and techniques as a means of increasing 


the water works manager’s skill in management. This year the 
planning committee prepared presentations on nine different topics 
important to managing water works utilities. Selection of the sub- 
jects was based on surveys among water works managers and on 
evaluations of previous short courses by persons who had attended. 

This report contains abstracts of five of the topics covered at the 
Short School. Part II of this report to be published next month 
will cover the remaining four topics. 


Where Are We? 
ge Where Are We? by Raymond J. 
Faust, Exec. Asst. Secy., Amer. Wa- 
ter Works Assn. This discussion of 
water utilities was divided into three 
parts 
future. 


the past, the present and the 


The Past 

The first piped water system in 
this country was built in Boston in 
1652. Water brought from 
springs or wells to a wooden tank 12 
feet square, from which people filled 
their buckets. “Two hundred years 
later (1850) there were only 72 water 
systems in the country. This relatively 
slow progress was due in part to the 
lack of adequate tools to make a wa- 
ter system function. Power, pumps, 
and pipes were not readily available 
and were even less dependable. 
Added to these difficulties was the 
desire of many private companies to 
acquire legal rights to advance pet 
water schemes.” 

Between 1850 and 1860 the num- 
ber of systems grew to 133 and in 
the next decade to 225. In 1872, the 
first slow sand filter was built at 
Poughkeepsie, N. Y. (This plant is 
still in use.) With the increase in 
knowledge of disease and relation of 
water supply to enteric infection, 
there was a more rapid increase in 


Was 


public water supplies and by 1880 
there were 591 water systems in the 
country. A year later the American 
Water Works 


founded in St. Louis and in the next 


Association was 
ten years the number of water sys- 
1878, of 1072 


were privately owned and 806 publicly 


tems grew to which 


owned. 

Progress in water supply develop- 
ment marked by the famous 
Louisville experiments on rapid sand 


Was 


filtration by Fuller and associates in 
1895-96 and the 
1908 that the application of chlorine 
in small amounts could be depended 
on to safeguard water supplies against 
disease. 


demonstration in 


Also in 1908, the first water sup- 
ply equipment standards were pub- 
lished (for cast iron pipe) by the 
AWWA and NEWWA, and in that 
same year the Water and Sewage 
Works Manufacturers 
was started. 


Association 


Modern progress in water supply 
control has advanced rapidly in the 
past 40 years, with many refinements 
in the basic processes of coagulation, 
sedimentation, filtration softening and 
disinfection. 

The Present 


discussion, 
assumed to 


For this 
was 


the present 


cover 1950-1958. 


“Today the water works industry is 
big business. There are approximately 
18,000 water utilities serving about 
130,000,000 people in the U. S. These 
utilities deliver more than 18 bil gal 
or more than 75 mil tons of water a 
day; all safe to drink, and all for an 
average cost to the consumer of $10.65 
per capita per year. 

“When the product of the water 
industry is compared with the prod- 
ucts of other heavy industries on a 
weight basis, the results are startling. 

Actually in 9 days of average 
operation, the water industry delivers 
slightly more tonnage than the three 
industries—steel, oil and coal—deliver 
in a year. 

“The water industry is also the win- 
ner in the transportation field. The 
railroads of the U. S. in 1958 will 
haul about 1,800 million tons of 
freight. The water industry will con- 
vey 1,800 million tons in 24 days of 
average production. 

“The water industry is a mass pro- 
ducer and a mass conveyer. It is not, 
however, a leader in employment. The 
industry presently employs about 120,- 
000 people—that is, 0.92 employees 
per 1,000 retail population. 

“In 1955 our industry had a book 
value of more than 12 billion dollars 
or an investment of $93.50 per person 
served. Today with inflated prices it 
costs about $250 to $300 to provide 
The 
gross revenue of the industry is about 
1.4 billion dollars per year, which in- 
dicates a book investment of $8.80 for 
each dollar of annual revenue received. 
Other businesses have a far ‘faster 
turnover . 


facilities to serve an individual. 


‘Another interesting statistic is that 
the water industry has about $100,000 
invested for each employee. In indus- 
try the average investment per job 
in postwar manufacturing plants is 
$13,300, the range being $10,305 
$38,117. 

“Perhaps the biggest problem 
water itself. Only 5 years ago, be- 
tween Jan. 1 and Sept. 30, 1953, 
1,072 public water supply systems in 
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this country restricted the use of wa- 
ter to part or all of their 24 million 
customers. 

“Although water in adequate 
amounts is indispensable, water alone 
is not enough. A quality product is 
also needed. A quality product is a 
water supply that is (1) safe; ( 
soft; (3) palatable; (4) clear; | 
nonstaining; (6) noncorrosive; and 
Not all 


of these characteristics are obtained in 


> 
. 


(7) free of flammable gases.” 


managers and other personnel in a 
personal development program; de- 
velopment of the best water utility 
services possible; development of a 
suitable environment in which water 
works managers can work; increas- 
ing membership in AWWA; and 
atttracting better trained and educated 
young men into the profession and 
industry. 

“In 1950 the Board of Directors 
of AWWA recognized that the water 


ALLERTON HOUSE is the University of Illinois conference center at Robert 
Allerton Park, near Monticello, Ill. and 26 miles from the Champaign- 


Urbana campus. 


every water supply and Mr. Faust 
believes that “here, then, is a large 
area for service improvement and the 
motivation for these changes must 
originate with management.” 

“At the moment, our main interest 
relates to one of AWWA’s objectives 
which says in part—‘enable the indus 
try to render the best possible serv 
ice to the public.’ Water service is 
what the utility has for sale and the 
better that the 
better has fulfilled its 
primary objective for existence 


service is rendered, 


management 


“Perhaps the fundamental reason 
that water utilities have lagged in 
providing a quality service is the lack 
of adequate revenue. It takes money 
to provide quality 
service and water utilities generally 
are not producing that amount of 
money. 


- lots of money 


“To help water utilities meet their 
responsibilities, the AWWA _ Board 
of Directors in April 1958 at Dallas 
formulated the Water Works Ad- 
vancement Program. That program 
is aimed at raising the status and 
stature of the water works profession 
by several means including : 

Stimulation of the 


water works 
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industry needed the advantages of a 
safety program and appointed a task 
group to survey the situation. At that 
time, the water industry was generally 
apathetic to safety and was listed 
among the high hazard industries, 
such as, mining, lumbering, and 
marine transportation by the Na- 
tional Safety Council.” In the inter- 
vening years, much progress has been 
made. 


“Fluoridation of water is now a 
recognized procedure in water treat- 
ment. The fact that 33,516,120 people 
in the U. S. on June 1, 1958 were 
using fluoridated water makes this so. 
. Since 1954, the number of towns 
discontinuing fluoridation have de- 
clined. Equally important is the fact 
that the number of towns that have 
reinstituted fluoridation is on the in- 
crease. 
“Fallout, isotopes and radioactivity 
are examples of a new group of words, 
recently been introduced to our in- 
dustry—words that have a significant 
meaning for all of us. In this field 
the safety of a water supply takes on 
a new dimension—radiological safety 
to be added to chemical and bac- 
teriological safety. 


“It is evident that water utilities 
at present have many problems to 
solve. Basically the problems resolve 
themselves into the single objective of 
providing improved water service—a 
quality product in adequate quantity. 
To achieve this objective requires the 
acquisition of realistic rates. And be- 
fore such rates will be accepted, the 
public must be educated into the prob- 
lems of water supply and the desira- 
bility and availability of really good 
water service. 

The Future 

“The future is always a challenge 
because it is filled with uncertainty— 
the unexpected. As utility managers 
it is your duty on the basis of past 
and present experience to determine 
as closely as possible, the needs of 
water systems for 5, 10, 15 and more 
years into the future and to make 
plans to meet those needs before they 
actually come into existence. 

“People are using more water. 
Whereas, in 1925 it was sound design 
to provide 100 gal per cap per day, 
today the average figure is 140 to 150 
gal per cap per day. Actually the rate 
of increase is now about 1.0 gal per 
day/per person/per year. 

“This country is also growing rap- 
idly. The population estimates are 
startling. Between now and 1975 this 
country will need to make room for 
60 million more people; by 1975 the 
total will be about 234,000,000. This 
is an average increase of 3,300,000 
people per year. All of these people 
will need water and it is the duty 
of utility management to plan and con- 
struct in order to furnish it. So the 
future presents a picture of many 
many more people, all of them using 
more water. 

“The future will also see much more 
thought and effort given to the con- 
servation of our fresh water resources. 
Perhaps the first line of defense for 
utility managers is service metering. 
The great majority of utilities now 
meter all or almost all services and 
the list is growing. Nonetheless there 
are still some glaring examples of 
large systems where metering is far 
from complete. 

“Tied up closely with the conserva- 
tion of water is the subject of water 
rights. With an increase in water 
needs, the competition for water also 
grows stronger. State legislatures 
will be concerned with this problem 
for some time. Uniformity of water- 





right laws, insofar as possible appears 
to be a desirable objective. The water 
supply industry has a large stake in 
such laws and needs to be alert to 
all forces that would tend to jeopard- 
ize its first-priority position. 

“Water utility progress in treat- 
ment, distribution, and maintenance, 
will also be closely related to the bene- 
fits derived from research. Today the 
Public Health Service reports 84 re- 
search grants awarded in water sup- 
ply and water pollution control studies. 
The amount of money involved is 
over $800,000. AWWA is also sup- 
porting a few studies. Tomorrow the 
need for research will be even greater 
to assist the water industry to solve 
its many problems and to keep it 
abreast of its obligations. 

“Nuclear energy can and must be- 
come the key to a vastly improved 
future for all mankind. There is no 
question that our resources in mate- 
rials and knowledge, now available 
or soon to be available, can literally 
make our world a “heaven on earth.” 
This picture is constantly clouded, 
however, by the threat of the misuse 
of these materials for war and destruc- 
tion. If the world suffers the holo- 
caust of a nuclear war, the managers 
of water utilities—especially those de- 
pending on surface sources—must be 
prepared to protect the people by 
safeguarding drinking water supply 
against radioactivity either by treat- 
ment or by the use of auxiliary sources 
that are free of dangerous concentra- 
tions of nuclear materials. 

“One of the problems of the water 
works industry is its inability gener- 
ally to keep ahead of the demands 
placed upon it. One reason for this 
condition is that the industry has not 
charged enough for the services it has 
rendered. Another reason is_ that 
much of the industry has not had the 
benefit of adequate signs and guide- 
posts to help it chart a sound and 
progressive fiscal policy. 

“AWWA for many years has de- 
veloped material standards and _pro- 
cedural documents. Their application 
has always been voluntary ; neverthe- 
less many or all of them now have the 
respect of the industry and are used 
as standard throughout the industry. 


It should not, then, require any great 
‘stretch of the imagination’ to foresee 
the time when a standard procedural 
document is formulated by AWWA 
for the managerial operation of pub- 


licly owned, as _ well 
owed, water utilities. 


as privately 


“The future holds much more for 
water utilities, such as rain-making ; 
desalting sea and brackish waters; 
automatic controls in water treatment, 
pumping and distribution; applica- 
tions of new materials such as plas- 
tics to the water industry. There is 
a very busy future ahead for water 
works managers and that future “will 
be what you make it.” 
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may be a “weak signal,” or the person 
is communicating only part of the 
meaning. Secondly, there may be a 
“short circuit,” in which the speaker 
is communicating the wrong meaning. 
Thirdly, there may be an “overload,” 
in that the speaker is communicating 
more than he intended. 

“Weak signals” result from fuzzy 
attention of the audience, fussy ideas 
of the speaker, or fuzzy organization 
by the speaker. The answer to these 














GENERAL CHAIRMAN of the Short School, and chairman of the 

AWWA, was Dr. T. E. Larson, Asst. Dir., Illinois State Water Survey—R. J. 
Faust, Exec. Asst. Secy., AWWA, New York spoke on the water works industry 
yesterday, today and tomorrow—E. E. Alt of The Chicago Bridge & Iron 
Co., Chicago moderated a panel discussion of the psychology and philoso- 


phy of labor negotiations. 


How to Communicate 


s How to Conpuct SUCCESSFUI 
CONFERENCES AND MEETINGS, by Hal- 
bert E. Gully, Assoc. Prof. of Speech, 
University of Illinois. 

In planning a meeting, plan with 
care, know what is going to happen, 
make an agenda, and recognize and 
state objectives. In conducting meet- 
ings, encourage universal participa- 
tion; create a permissive attitude, be 
a democratic leader not autocratic 
Invite, then wait for participation ; 
balance the talkers 
those that are shy. 


excessive with 

Stressing agreement is essential to 
a productive The 
should acceptance 
whether or not he 
agrees with these ideas. If, in a meet- 


meeting. leader 
react to 


of other’s ideas, 


indicate 


ing, it is desirable to develop greater 
participation of the group members. 
small “buzz” groups can be organized 
to carry on the work of the meeting. 
In the end, the leader, must con- 
sider problems fully and be able to 
smooth out disagreement and he must 
have the ability to summarize fully 
and accurate on what was decided. 
In meetings where a person is try- 
ing to communicate information or 
ideas he may find that he is failing to 
get across to his audience. There are 
three things that can fail. First, there 


problems are attention, know 


your stuff, and organize it.” 


“get 


A “short circuit” occurs when the 
speaker and the audience have un- 
matched experiences or have un- 
meanings for words. To 
avoid this pitfall, the speaker should 
learn about the audience to which 


he is talking and gear his words ac- 


matched 


cordingly. 

\n “overload” can occur when the 
speaker has a confused purpose, or 
has a manner of talking that is incon- 
sistent with his meaning, or when he 
chooses his words carelessly. To avoid 
this pitfall, obviously, the speaker 
should know what his purpose is, he 
should make his manner and meaning 
match, and he should choose his words 
with care; in particular he should 
watch out for stigma words, as well 
as stereotyped words or loaded words. 


Organ‘zing a Speech 

There are several ways of organiz- 
ing a speech. Among these are the 
Time Sequence ; Space Arrangement ; 
and Partition into These 
three methods are all best for speeches 
intended to inform. For speeches in- 


Topics. 


tended to convince the Logical Outline 
is best. 

All of these methods start with “get- 
ting attention” or stating why the 
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audience should listen followed by a 
simple statement of the message in 
one sentence. This message may be 
“How to” in the  time-sequence 
method, “what you want the audience 
to understand” in the space-arrange 
ment method, and you want 
the audience to believe or do” in the 
partition-into-topics method. This last 
method may involve the problem 
solution pattern. 


“what 


“In every oral communication situa- 
tion, there are FOUR general ele- 
ments of the communication process. 
The ways in which these general ele- 
ments are managed will determine the 
success of the communication. 

“A. The listener. The 
must be taken into account; what 
the speaker says and does must be 
adapted to: What the listener 
know or feel about the subject being 
discussed, what the listeners know or 
feel about the communicator, and what 
the listeners know or feel about the 


audience 


(S) 


situation in which the communication 
is taking place. 

“B. The speaker. The speaker as 
a source of the communication is a 
variable influencing response. The 
speaker must be aware of his credibil- 
ity in the eyes of the listener (s) ; 
persons hearing him will ask themsel- 
ves whether the speaker is : competent 
generally, competent to speak on the 
subject, trustworthy, or biased. 

“C. The speaker's message. What 
the speaker says in words is a variable 
influencing response; hearer (s) are 
influenced by: The quality of content 
or what you have to say; the clarity 
of organization, and language choices. 

“D. The speaker's delivery. The 
speakers presentation is a variable in- 
fluencing response, hearers will be in- 
fluenced by: Appearance; voice us- 
age; bodily action gestures, facial ex- 
pression ; directness and evident sin- 
cerity that is not bias; and genuine- 
ness as a listener by the speaker, 
when others are talking, if they do.” 

In making an outline for a talk, 
the speaker should set down: The 
speech title; the introduction; the 
message in one sentence; the several 
points of the body of the talk; and 
the conclusions. 


Modern Management 
ws A Review oF MopERN MANAGE- 
MENT, by Irwin A. Cochrun, Director, 


Bureau of Business 
University of Illinois. 


Management, 
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The management of water works 
utilities has become increasingly spe- 
cialized and complicated and requires 
a functional approach for efficiency. 
Since advancement within an organ- 
ization often moves a_ professional 
man into management, he needs train- 
ing in this phase of operations. 

A basic definition of management 
is that it is the coordination of men, 
money, materials, machines, and mar- 
kets. The functions of management 
include planning, policy making, or- 
ganizing, directing, coordinating, con- 
trolling. 

How do we do these things and in 
what areas do we exercise these func- 
tions? The areas wherein these func- 
tions are exercised are: Production, 
financing, personnel, sales, office, pur- 
chasing and traffic, and buildings and 
space. 

In understanding management, one 
may well study the “principles of 
Henry Fayol.” These principles are, 
briefly: Divide work and parcel it to 
persons best adapted to do it; Set up 
a unity of command, 
should have one boss; develop a span 
of control for each person; set up 
a unity of direction; develop a chain 
of command or levels of command ; 
delegate authority and responsibility ; 
establish a parity of authority and re- 
sponsibility ; develop planned action ; 
allow decisions at the lowest possible 
level; standardize operations and pro- 
cedures; allow for flexibility; and 
develop simplification. 


( every man 


There are eight skills which a man- 
ager should have: The ability to set 
goals, to program, to budget, to or- 
ganize, to motivate, to control, to in- 
novate and to decide. Innovation or 
creative ability and the ability to 
decide are special skills which sepa- 
rate the men from the boys. 


Planning 

The function of planning is to set 
goals by looking three ways, (where 
we've been, where we are, and where 
we want to go). Long range planning 
is only as good as its execution. 
Among the questions which bear on 
sound planning are: Do you have 
budgets beyond one year? What as- 
pects of operations are planned ahead : 
expansion? research and develop- 
ment? sales? advertising? Plans 
should be revised at regular intervals 
or at least reviewed regularly. 

There are three types of planning 


with respect to goals or destinations : 
Long range (40 to 50 years), inter- 
mediate (10 years) and short range 
(next year). The areas of the objec- 
tives of planning may cover size, 
financing, personnel. The possible ob- 
jectives of planning may be: To pro- 
duce a product the customer wants ; 
to achieve the output desired; to 
achieve recognition ; to establish safe- 
ty; to conserve resources, etc. One 
thing to bear in mind: When objec- 
tives are written, priorities should 
be considered. 


Policies 

Polcies are an important part of 
good management. What are policies ? 
They are decisions made once and 
used over and over (in short they 
are standard operating procedures) ; 
they are things that keep you from 
getting ulcers by avoiding remaking 
decisions ; they are methods of getting 
to destinations. 
fall into definite areas: 
Production, financing, sales, person- 
nel, office, purchasing, building and 
space. Production policies may in- 
clude area of operations or exten- 
sions, development of source of sup- 
ply, physical plant expansion, safety, 
standby facilities, interconnecting sys- 
tems. 


Policies 


Financial policies may include cred- 
its and debt retirement, 
borrowings, equity capital, dividends ; 
or for municipal plants, transfer of 
funds. Personnel policies may include 
practices on selection, training and 
promotion ; wage scale and methods, 
hours and conditions, practices on 


collection, 


vacations, sick leave, discounts, mo- 
rale. 

Sales policies may include prices, 
meter rates, large users, advertising, 
public relations. Office policies may 
include hours open, service including 
emergencies, branch offices, public 
relations. Purchasing policies may in- 
clude supplier relations (bids) proce- 
dures (who can buy) use of forms, 
ete. 

Once a policy is established, it 


‘ should never be broken; it should be 


reviewed at regular intervals and 
changed when necessary but it should 
never be broken. 


There were three other presenta- 
tions at this short school and these 
papers will be abstracted and reported 
on in the March issue of Water & 
SEwaGeE Works. 





MIDDLETOWN, Ohio sewage treatment plant handles mixed domestic 


utilizes... 





sewage and paper mill wastes and 


Metal Media Vacuum Filters for sludge dewatering 


by KELSIE B. SINGLETON, Supt. 
Sewage Treatment Plant 


Middletown, Ohio 


RESUME: Because of the content of paper mill wastes, the sewage 


in Middletown is different from normal domestic sewages and the 


sludge is harder to dewater. Recirculation of sludge in the second- 


ary digester aids in handling the sludge in the dewatering process. 


Only lime is used for chemical conditioning and the sludge is then 


filtered on Coil Filters. Savings in chemical costs are made by 


using reclaimed lime from the Dayton, Ohio water softening plant. 


The plant has been in operation about a year; many of the early 


problems have been solved and routine operation established. 


@ MIDDLETOWN different 
from that found in most cities because 
of its content of white water waste 
discharged from several paper mills in 
the city. The industrial waste from 
these mills may contain as much as 
50,000 mg/L of solids and may have 
a volume of several million gallons a 
day. In spite of this waste, however, 


sewage is 


the amount of domestic sewage plus 
storm runoff and infiltration tends to 
keep the concentration of BOD at a 
reasonable level. 

Although the population of Middle- 
town is only 45,000 the total volume 
of sewage treated in the plant will run 
from 8 to 12 mgd; maximum flow is 
sometimes as high as 40 mgd during 
wet weather. 


Sludge Problems 
The industrial waste is mostly pa- 
per fibers plus small amounts of titani- 


um oxide. A high percentage of the 
paper fiber is volatile. The Middle- 
town plant is of the chemical treat- 
ment type and its operation is aided by 
the presence of the industrial wastes 
insofar as settling is concerned, but 
operation is hindered by the large 
amount of sludge that must be di- 
gested and dewatered. The total vol- 
ume of sludge to be handled with a 
normal sewage flow of 8 mgd, may 
amount to as much as 100,000 gal 
per day. A brief analysis of this sludge 
is shown in Table 1. 

Due to the nature of the paper mill 
waste, the sludge has a high com- 
pressibility and is therefore hard to 
dewater. It has been found that one 
method of improving the dewatering 
process is to start with the sludge in 
the secondary sludge digestion tank. 
Obviously, chemical conditioning of 
sludge is essentially an agglomeration 


process, or the collection of particles 
too small to filter into larger particles 
more easily to handle. Here at Mid- 
dletown, this agglomeration process is 
started in the secondary digestion tank 
by pumping sludge from the bottom 
of the tank to the top of the tank. 
This procedure, which allows for slow 
settling of the sludge particles is con- 
tinued at periodic intervals until, by 
calculation all of the sludge in the 
tank has been moved at least once. 
This recirculation of sludge pro- 
duces a rise in alkalinity, a decrease 
in volatile acids, a rise in pH and a 
decrease in the COs content of the 
gas, all of which indicate a better con- 
dition in the digester. This procedure 
will admittedly produce a poorer su- 
pernantant liquor, but this condition 
only lasts as long as the recirculation 
is in process, and the advantages of 
improving the dewatering characteris- 
tics of the sludge far outweigh the dis- 
advantages of poor supernatant liquor 
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DEWATERED sludge is discharged from Coil Filter to rubber belt which moves 


sludge cake to disposal area. 
returned to the raw sewage 

After the sludge has been recircu 
lated and compacted as a result of 
this action, it is pumped to the filter 
room where equipment is provided for 
the addition of lime and ferric chlo 
ride. It is in the chemical condition 
ing process where the benefiits of 
recirculation of the sludge are reaped 
It will be seen from the data in Table 
2 that a number of chemical dosages 
were tried, using various combina- 
tions of lime and ferric chloride and 
lime alone. Experience showed that 
lime dosages of 12 to 13 per cent 
(pounds of lime per 100 pounds of 
dry sludge solids) gave just as good 
a cake as lower lime dosages with 
ferric chloride. The best results were 
obtained when the lime dosage pro- 
duced a pH of 12.0. 


Dewatering Costs 


Having discovered how to reduce 
costs by eliminating the use of ferric 
chloride as a conditioning chemical, 
it was also found that costs could be 
reduced further by using reclaimed 
lime from the softening plant of the 
Dayton, Ohio water works. (The anal- 
ysis is shown in Table 3.) By using 
this reclaimed lime at a dosage rate 
of 12 per cent, the cost of chemicals 
for conditioning is only $2.08 per ton 
of dry solids filtered. The cost of 
labor for sludge dewatering is $3.33 


Water & Sewace WorkKS, FEBRUARY, 


1959 


therefore the 
total costs of dewatering sludge at 
Middletown is only $5.41, which ap- 


per ton of dry solids; 


pears to be well below the cost re- 
ported for other plants. 

The data in Table 2 indicate that 
the moisture content of the sludge 
cake is low enough to insure that it 
can be handled readily. These data 
also show that the actual output of 
the filter in dry solids per hour is fairly 
uniform regardless of the amount of 
lime used, which indicates that higher 
dosages of lime did not increase the 
yield enough to make it worth the 
higher cost of treatment. Yields of 





Table 1 
Analysis of Sludge 





Fresh 
Solids 


4.0 


Digested 
Sludge 


9.0—10.0 





% Solids 
% Volatile 63.0 50.0 
% Fixed 47.0 50.0 


Reduction in vol. mat. 41.2% 





approximately 5.0 Ib per sq ft per hr 
of dry solids from the vacuum filter 
have been considered satisfactory, but 
anticipated yields of 7.0 lb per sq ft 
per hr were not obtained with this 
type of sludge. 

A ready outlet for all filtered sludge 
has been found with a local sand and 
gravel operator, who supplies trucks 
and drivers at no cost to the sewage 
plant. By the use of certain pieces of 
gravel bank equipment, the sludge 
cake will be dried further and certain 
additives will be mixed in and the 
product sold as fertilizer. This ar- 
rangement removes, from the sewage 
treatment plant, the problem of ulti- 
mate disposal of the sludge and its 
attendant cost. 

The filtrate from the vacuum filter 
is returned to the raw sewage wet 
well at the head of the plant and is 
pumped through all units along with 
the raw sewage influent. The data in 
Table 4 show that this filtrate does 
not affect the plant operation to any 
serious degree. 


Operation Routines 

Several things have been learned in 
regard to operating the vacuum filter 
unit and the dewatering process in 
general. For example, with this par- 





Table 2 
Experimental Data 





Filter Sludge 
Run Pumped 
No. Gal 





Moisture Yield 
in Ib/sq 
Cake ft/hr 
%o dry 


Dry |b 
solids 
per hr 





16,718 
8,229 
18,413 
25,301 
24,000 
23,183 
23,625 
19,681 
12,668 
11,340 
11,390 
25,000 


NYO uli hBWN — 


2) 


—-O 0 


N 


67.32 5.6 
65.27 4.7 
68.92 3.4 
67.71 5.6 
68.0 5.4 
68.08 4.7 
69.78 5.0 
70.00 4.7 
68.8 4.4 
66.2 4.3 
67.3 4.5 
69.0 » 


1,407 
1,167 
1,340 
1,389 
1,353 
1,178 
1,253 
1,182 
1,095 
1,067 
1,129 
1,326 
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FILTER ROOM contains vacuum filter and conditioning tank. The main building in which the filter room is situated has three 


floors below ground. 





Table 3 
Typical Analysis of Dayton Lime 





Total Calcium Oxide (CaO) 919 
Magnesium Oxide (MgO) 5% 
Silicon Dioxide (SiO.,) 2% 
Iron Oxide (Fe,O,) 1.0% 
Aluminum Oxide (AI,O,) 1.0% 


Available Calcium Oxide (CaO) 90% 





ticular type of sludge it has been found 
advantageous to subject the filter to a 
thorough washing after seven to eight 
hours of continuous operation. Wash- 
ing requires about 45 minutes. Ap- 
parently the type of sludge obtained 
at Middletown is not washed off 
the coil spring filtering media to the 
fullest extent by the regular washing 
sprays with which the filter is 
equipped. Therefore it is necessary 
to subject the filter to a more thorough 
washing every shift in order to pre- 
vent the collection of foreign matter in 
the coils. If such a collection of for- 
eign matter is allowed to accumulate, 
the effectiveness of the filter is de- 
creased and sludge will pass through 
the filter. If this should happen, 
sludge entering the vacuum receiver 
might pass on through to the vacuum 
pump and blower. Fortunately, this 
simple operating procedure of regular 
washing obviates any possible diffi- 
culty from this problem which appears 
to be of a local nature. 


It has been found that the depth 
of sludge in the pan, or in other words, 
the depth of submergence of the drum 
is important in optimum operating 
conditions. The higher the level of 
sludge in the vat, the less liklihood 
there is of pulling holes in the filter 
cake and the resultant loss of vac- 


uum therefrom. It has been found that 
a 10-inch vacuum is sufficient. Just 
in case a hole should be pulled in the 
filter cake on the drum, the operator 
keeps a supply of cut-up papers on 
hand; if a hole appears, he simply 
applies a paper patch and loss of 
vacuum is prevented. Under normal 
operation, the use of such 

patches is not required and 
is not a serious chore. 


paper 

this 
“patching” 

Among the problems of operation 
of the sludge dewatering plant are 
The eight inch sludge lines 
from the conditioner to the filter have 


these two: 


a tendency to plug with lime scale 
about once a week as do the lines from 
the lime slaker to the 
tank. Cleaning is 
flushing. 
form 


conditioning 
accomplished by 
Because of this tendency to 
scale, a centrifugal pump for 
transferring hot lime suspension from 
the slaker to the conditioning tank had 
to be replaced by a diaphragm pump 
which has proved quite satisfactory. 
This diaphgram pump is driven by a 
variable speed drive. 

When permit a long 
shutdown period, the vacuum filter is 
thoroughly cleaned by using 15 gal of 
commercial HCl to remove 
scale. The added to the filter 
tub with enough dilution water to 
insure that the metal springs will be 
submerged when the drum is rotated. 
This cleaning procedure does a thor- 
ough job without injury to the stain- 
less steel coil springs which make up 
the filter media. When 
downs and cleaning occur 
springs are tightened to 
proper filter media. After such a 
cleaning period, the filter is ready for 
another extensive run. 


operations 


any lime 
acid is 


shut 


loose 


such 
, any 
insure a 
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Table 4 
Effect of Sludge Filtrate 


on Sewage 





Analysis of Raw Sewage 





Without 
Filtrate 


With 
Filtrate 
308 ppm 
136 


242 
122 


Susp. Sol. Raw Sewage 
B.O.D.—Raw Sewage 
Total Solids— 

Raw Sewage 1014 


Total Solids—Effl 771 


1055 
781 





The pumps for handling the sludge 
are of the plunger type and were fur- 
nished by the manufacturer of 
filter equipment. These pumps are 
situated two floors away from the 
filter and are air controlled from the 
filter room. Cleaner pump operation 
is accomplished by furnishing running 
water to the plunger packing. 

After a year of trial and error, 
sludge filtration at our plant has set- 
tled down into a routine, 
easy operation. 


relatively 
We feel that the filter 
operation is quite satisfactory. Any 
problems which have arisen because 
of the particular type of sludge we 
handle have been met and solved sat- 
isfactorily. In spite of the unusual 
sludge load at our plant we do not 
believe that the ordinary operating 
problems are any more numerous than 
they are at other plants. 

One thing we can say: The plant 
operators responded readily to instruc- 
tions from the manufacturer concern- 
ing the 
filter 


filter and now are 
operators. 
been at a 


excellent 
Maintenance 
minimum, 


has 
as have odors 
and mess. This has been our experi- 
ence with a metal media type vacuum 
filter. 
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New Jersey Section, AWWA 


Highlighting the Fall meeting of the New Jersey Section, AWWA was a report on. . . 


Radiation Detection in Water Supplies 


® MARTIN E, FLENTJE, Chairman, of 
the Fall meeting, New Jersey Section, 
AWWA, opened the session with a 
“Pure Water Public 
Health,” presented through the cour- 


film on and 
tesy of Cast Iron Pipe Research Asso- 
ciation. 


@ BuILpDING THE IDEAL PLANT, by 
Romeo A. Falciani. The water treat- 
ment plant for Levittown, N. J., 
under 


, Was 
discussion by the Consulting 
Engineers and the builders of the com- 
munity before the 


for the first home. 


ground was broken 

During a study of 
the sources of water, and tests con 
ducted of the well supplies, an average 
of 3 mg/L of iron was shown to be 
present in the water along with COsz. 
Tests were also made of surface sup- 
plies, and a combination of surface and 
ground water. This source was aban 
doned due to tidal back-ups in the sur 
face supplies. 

A pilot plant and pumping station 
was then set up over the first well 
Pressure aeration plants were tried. 

Further test runs on the pilot plant 
indicated that longer filter runs were 
needed and large filters due to the 
slow filter runs. This was abandoned 


Sedimentation type treatment was 
tested next and high rate sedimenta- 
The final 
decision was to use a Graver reactiva- 


tor. During the tests it was also found 


tion proved satisfactory. 


that a 25 or 40 per cent saving on lime 
was possible through the use of aera- 
tion. 

When the pilot plant tests were 
completed, the treatment plants were 
designed, and due to the variation 
shown by a chemical analysis of each 
well, plants were designed with maxi 
mum flexibility of operation to accom- 
modate these many variations. 


es Report oF RADIATION CoMMITTE! 
by Charles G. Burgin, Robert J. Bud 
rick, Frank J. DeHooge, John J. 
Hamilton, and Peter E. Pallo. The 
committee, organized in October, 1955 
presented a general background and 
traced the history of the discovery of 
radiation. To familiarize the 
bers with the information presented 


mem 
in the report, the terminology particu 
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lar to the field was explained and dis- 
cussed. Today, more and more infor- 
mation is being made available to the 
persons concerned with radioactivity, 
and by the same token, the necessity 
for such information is rapidly in- 
creasing. 

The superintendent, 
whether he realizes it or not is the 
final person responsible for the deter- 
mination of the amount of radioactiv- 
ity in the water supply. The natural 
propensity of streams to purify them- 
selves, does not take place in the case 
of radioactive wastes, therefore dis 
tance between discharge and reuse 
points on streams is of no value in the 


waterworks 


determination of amounts of contami- 
nation. 

There are three types of commer- 
cial equipment generally available for 
laboratory use in radioactivity detec- 
tion. Two of these the sintillation me- 
ter, and the geiger counter are known 
as high-activity testers, therefore, are 
of little use in the measurement of 
radioactivity in water supplies. The 
third device, an Internal Proportional 
Counter, has proven satisfactory in 
the testing of radioactivity in water. 
This device is curently in use in the 
State of New Jersey. The testing pro- 
cedure with the Internal Proportional 
Counter is rather lengthy, but differ- 
ent systems are now being tried to 
shorten the time required for prepara- 
tion of the sample and its ultimate 
testing. The present method involves 
the complete evaporation of a sample 
and weighing of residue. 

In discussing the need for standard 
determination methods and nomen- 
clatures, the Committee made the fol 
lowing recommendations : 

1. Establishment of national radio- 

activity limits. 

Determine processes and tech- 

niques for methods of determi- 

nation. 

Determine permissible limits. 

Determine future 
contamination 
through licensing. 
Determination of 
disposal. 
Determine all possible ways of 
decontamination. 


present and 


sources of 


standards on 


FRED C. MAURER 


Associate Editor 


Establish standard rules and 
regulations on radioactive con- 
tamination, preferably by State 
Departments of Health. 

The report was concluded with a 
discussion of current methods of dis- 
posal for radioactive wastes. 

w IN-SERVICE TRAINING PROGRAM 
OF THE PHILADELPHIA SUBURBAN 
Water Co., by Kenneth E. Schull. 

The In-service Training Program 
of the Philadelphia Suburban Water 
Co., has accomplished two objectives : 
1. The improvement of company op- 
eration and 2. 
turnover. 


Reduced personnel 


In 1941, the company found that 
on-the-job training was progressing 
too slow and a course in water works 
fundamentals was started to augment 
the job training. With the advent of 
World War II and later the Korean 
conflict, it was found that trained, or 
even untrained water works personnel 
did not return to the company after 
their period of service. After receiving 
a 25 per cent favorable response to 
an employee sampling questionnaire 
regarding interest in a training school 
program, the company started with 
a basic course of 18 subjects, and has 
been constantly expanding ever since. 

In 1955, the training programs 
reached a peak enrollment of 195 em- 
ployees, of which 111 graduated with 
a certificate. The school follows the 
mandatory rules and regulations for 
regular night school certification. 

The courses are free to all employ- 
ees, the only cost is for text books. 
Attendance is entirely voluntary, as 
the company does not pay for attend- 
ance at the school. The instructors 
are paid however. The school has been 
very favorably received and has the 
approval of the Union. 

The school has also introduced a 
course in the elements of IBM ac- 
counting for personnel in clerical jobs, 
or those interested in learning the 
procedures. 





S 


95 


FLa. Section AWWA anp Ftia. S&IWA 


Annual meeting continued the practice of a joint conference. This year some of the papers pre- 


sented were: 


Polyelectrolites, Radioactivity 


EDITOR’S NOTE: In the State of Florida, the annual joint meet- 


ing of the water works and sewage works men testifies to the com- 


mon root of the great field of sanitary engineering. Among the 


several topics which were presented as papers were the few which 


are briefly reported here: 


@ POLYELECTROLITES IN WATER 
TREATMENT, by A. P. Black, Re- 
search Professor of Chemistry, Uni- 
versity of Florida, Gainesville, Fla. 
Presented by Dr. Fred A. Eidsness. 

One of the oldest polyelectrolites 
known is starch which dates back to 
2000 B.C., but the polyelectrolites of 
today are mostly polymerized acrylic 
acid. They can be either anionic (neg- 
atively charged or) cationic (posi- 
tively charged) or they can be poly- 
ampholytes with no charge at all. Two 
of the better known are Separan and 
Nalco 600. 

Studies at the University of Florida 
indicate a results 
when using these substances as coagu- 
lant aids. From the studies it was con- 
cluded that the effect on floc formation 


wide variation in 


varies widely. There is also a varying 
effect on turbidity removal. The order 
of addition of these substances is im- 
portant to produce the effect wanted. 


Radioactivity 

ws Use or Rapioactive IsoToPEs IN 
Sewace Researcu, by George B. 
Morgan, Asst. Res. Prof., University 
of Florida, Gainesville, Fla. 

Radioactive isotopes offer a new 
tool for exploring the fundamentals of 
sewage treatment. One application is 
to measure the number of coliform 
bacteria by the uptake of radioactive 
carbon. Measurement of radioactive 
carbon dioxide is the basis of the de- 
termination. 

Radioactive isotopes have also been 
used to determine flow times through 
detention basins, lagoons, streams, ete. 
They have also been used wth gas 
chromatography and to determine the 
dispersion of wastes in the ocean. 

Special laboratories are required for 
radioactive isotope work, and must 


licenses cover use, possession, transfer 
of material as well as ownership, op- 
eration or construction of an atomic 
energy facility. 

After the license is issued, then the 
facility, user, etc. is inspected to estab- 
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SPEAKERS on the subjects of polyelectrolites, radioactivity, and sampling 
were, respectively, Dr. F. A. Eidsness, Univ. of Florida; Mrs. Foymae Kelso, 
Fla. State Board of Health, and George B. Morgan, Univ. of Florida. 


include a shield counting room and a 
storage vault for isotopes. 


WASTES 
Nuclear 


Committee; John Sullivan, Savannah 


Don 
Development 


we NUCLEAR PANEI 


Livingston, 


River Power Reactor; and Mrs. Foy- 
mae S. Kelso, Fla. State Board of 
Health. 

Mrs. Kelso reported on a sampling 
study to determine background radia 
tion in water in the State of Florida. 
To date, 350 samples had been col- 
lected and analyzed. As yet there is 
no standard, but these investigators 
picked 100 micro micro curies per liter 
as the limit. A few samples were 
found to reach that limit, but most 
of the samples were below 25 micro 
micro curies per liter. Streams with 
high tannic acid content were found to 
have a higher radioactive count, ap- 
parently due to fall out. At the present 
time only gross counts are being made, 
but it is planned to establish regular 
sampling stations and carry on more 
intensive studies at these locations. 

Mr. John Sullivan of the Savannah 
River Plutonium Reactor of 
the AEC explained the elaborate li- 
censing and regulation program for 


Power 


users of radioactive isotope by prod- 
ucts, atomic energy source material, 


nuclear materials and power. The 


lish the fact of conformation to the 


license. Licenses are issued out of 
Washington and inspections are made 
out of eight field offices. 

Sources of waste radioactive con- 
taminants include 
processing of nuclear materials, fabri- 
cation of fuel, institutions (hospitals 
and research universities) individual 
research laboratories, and individual 
users. All procedures are inspected. 


To date there has been no exposure 


power reactors, 


from failure of equipment; all inci- 
dents, spills and contamination have 
been from personnel failure. 

In the matter of waste disposal, no 
individual or no licensed user may 
dispose of waste materials, except 
under a license to do so; he may 
transfer it to an licensed disposer, or 
in the case of soluble wastes he may 
discharge it to a sewer, providing 
that after dilution it is below the maxi- 
mum permissible limit. Burying is an- 
other method of disposal, but by what- 
ever method used the disposer must 
conform to standards for individual 
isotopes. 

Of 120,000 persons engaged on 
\EC work, less than 10 per cent are 
exposed to radiation in any account. 
No equipment is used until all safety 
factors and instruments are checked 
and all personnel are trained. 


Water & SEWAGE WorkKS, FEBRUARY, 1959 





DELRAY SHORES FLORIDA, demonstrates how new design, common wall construction, strict adherence 


to specifications, may provide small housing developments with an... 


Economical Sewage Treatment Plant 


@ ONE OF THE smallest and most 
unusual operating sewage treatment 
plants, incorporating complete treat- 
ment has been constructed at Delray 
Beach, Fla., for the Delray Shores 


Water Co. 


This plant, designed and supervised 
by Rader and Associates, Engineers 
and Architects of Miami, Fla., was 
designed to serve 215 homes with a 
population of 750 people and a daily 
contribution of sewage, including in- 
filtration, of 100 gpcd or a total of 
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by JOHN W. GREENLEAF, JR., Partner, Rader and Associates 


Engineers and Architects, Miami, Florida 


75,000 gallons of domestic sewage. 


However, experiences with other 
treatment plants in the area indicate 
that this plant will be able to properly 
treat the sewage of from 300 to 400 


homes. 


Sewage is delivered to the plant 
from a sewage pumping station and 
the plant effluent is discharged into 
a drainage canal. Primary sedimen- 
tation is accomplished in a hopper 
bottom tank 16 x 10 x 8.5 ft swd. 
The design flow, including recircula- 


tion, is 116,000 gpd which provides a 
detention period of 1.86 hours with 
a surface loading of 727 gallons per 
day per square foot and an overflow 
rate of 11,600 gallons per day per 
foot of weir. Sludge is removed by 
gravity to a sludge inspection box 
from which it is pumped to a diges- 
ter having a capacity of 2,785 cu ft 
or 3.71 cu ft per capita. No heating 
or cover is provided. Supernatant is 
discharged from either of three selec- 
tion points to a recirculation pit and 
returned to plant influent. Sludge can 





be recirculated through the sludge in- 
spection box. No sludge drying beds 
were provided at the time of con- 
struction. Effluent from the primary 


clarifier is discharged to a pump sump, 
then it is pumped to a conical bottom 
tank feeding a fixed nozzle distribut- 
ing system to dose sewage on a trick- 
ling filter. 


The dosing pump is float controlled, 
and the varying head provided by the 
feed tank causes the fixed nozzles to 

‘discharge in circles of varying diame- 
ters providing a thorough wetting and 
even discharge upon the surface of 
the filter. The high rate trickling fil- 
ter is 24 ft 8 in. x 10 ft 8 in. x 4 ft 
media depth. Design loading is 19.1 
mgd and 3,070 lbs BOD per acre foot 
per day. Filter media is Birmingham 
slag through 4 in. square openings re- 
tained on 2 in. square openings. Un- 
derdrains are constructed of 


The 


corru- 
gated asbestos. 
flooded. The secondary sedimenta- 
tion unit is 24 x 10 x 4 ft swd. De- 
sign flow detention period is 2.30 


filter can be 


hours wth a surface loading of 313 
gpd per sq ft and an overflow rate of 
7,500 gpd per foot of weir. A gas 
chlorinator and a chlorine detention 
tank is used to provide adequate chlo- 


rination. 


The plant is simply and economi- 
cally constructed of concrete blocks 
and stucco. By taking full advantage 
of common wall construction, struc- 
tural costs are held to a minimum. 
The trickling filter is built above the 
secondary clarifier, thus further re- 
ducing the size of the overall plant 
with no loss in efficiency. Costs on 
this plant were held to a low figure 
partially through minimum use of 
proprietary equipment, as this equip- 
ment is limited primarily to three 
pumps, one chlorinator, dosing noz- 
zles and piping. Eliminated are the 
sludge collecting mechanisms from the 
clarifiers, the rotary distributor from 
the trickling filter, the cover from the 
digester and extensive piping. 

As mentioned earlier, the experi- 


ences with other plants in the area 
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that were designed by Rader and As- 
sociates, indicated that the South Flor- 
ida area, with its high ground water 
table and lack of natural falls have 
shown the importance of strict adher- 
ence to specifications for sewer con- 
struction, particularly in regard to 
allowances for infiltration. This, plus 
the diligent maintenance of records, 
including sampling and analyses that 
was established at the beginning of 
operations, provided information that 
made it possible to obtain permission 
from the State authorities to succes- 
sively increase the number of houses 
this from the 
original design capacity of 600 to 1306. 


connected to system 
With these extra connections, an aver- 
age sewage flow of 214,000 gpd was 
obtained, with suspended solids of 234 
mg/L and a five day BOD of 181 
mg/L. The plant effluent at this time 
showed suspended solids of 38 mg/L, 
a five day BOD of 24mg/L and a DO 
of 5.3 mg/L, thus giving an overall 
plant efficiency based on suspended 
solids of 84 per cent removal and on 
BOD and 87 per cent reduction. 
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FLOW DIAGRAM of the Delray Shores Sewage Treatment Plant. 


Water & SEWAGE WorKS. FesrRuaRY, 1959 





98 


The editor’s comments... 


The Illinois Management School 


Early last November, I had the opportunity and the 
privilege of attending the Water Works Management 
Short School, sponsored by the Illinois Section of 
AWWA and conducted by the University of Illinois 
through its Bureau of Business Management in the Col- 
lege of Commerce. This was the seventh of these short 
schools and I am sorry to say that this was the first 
time I have taken advantage of the opportunity to at- 
tend.—As to the matter of privilege, | deem it such, 
to meet with men who are desirous of improving them- 
selves and their capabilities and to learn from men who 
know how to teach. 


For many months, many persons (myself included) 
have written and spoken about the need for schools 
for water works managers. Even the AWWA program, 
“Operation Water Works Advancement” includes, as 
a part of its goal, the better education and in-training 
programs for water works managers.—And yet, here 
in Illinois, for seven years almost unrecognized outside 
of the State, is one of the finest short schools one could 
ask for, and it is aimed at and directly serves water 
works managers. It is not, nor has it ever been, limited 
to members of the Illinois Section. Neither has it been 
limited to managers of private water companies.—In 
fact managers of municipal utilities have told me they 
benefited as much as their private utility brothers. 


This Illinois short school for managers is of national 
caliber ; it is not merely of sectional interest. It should 
draw “students” (managers) from all over the country, 
not just from the states around Illinois. Instead of 20 
to 30 registrants each year, there should be more than 
a hundred applicants each year. 

This short school could also be attended advantage- 
ously by managers and superintendents of sewage works. 
The principles of good management apply just as well 
to the management of sewage works as they do to water 
works. I recommend this school to all of our readers. 


In this issue, there appears the first of two reports 
on the school held last November. These reports con- 
sist of abstracts of the lectures presented. Six topics are 
covered in this issue and three topics will be covered 
in the March issue. From these abstracts, I believe, 
the reader will be able to appreciate the broad coverage 
of these schools and the fund of information available 
in a short time at a low cost. 


The curriculum of each school varies from year to 
year and persons attending will want to and should 
attend more than once. One man has attended all 
seven schools to date; several persons have attended 
three or four times. This past November the planning 
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committee prepared down-to-earth presentations of nine 
different topics important in water works utiliy manage- 
ment. Selection of subject matter was based on surveys 
among water works managers and on evaluation of 
previous short schools by persons who had attended. 
Outstanding speakers are always selected from the Uni- 
versity faculty, from the industry, and from the con- 
sulting field. 


For any of our readers who contemplate attending 
one of these short schools—I warn you, it is not a con- 
vention, in any sense of the word—it is a school. Meals 
are held at 8 am, noon, and 5:45 pm sharp. Class ses- 
sions begin at 8:30 am, 1:30 pm and 7:30 pm. There 
are suitable coffee breaks in each session. Some sessions 
are devoted to workshops, which are an excellent means 
of learning to apply the principles that are taught in 
the formal presentations. And, of course, there is the 
opportunity to exchange ideas and experiences in in- 
formal discussions. The “buzz sessions” often produce 
lasting results. 


As to the cost—where else for $25 tuition (and $19.50 
for room for two nights and eight excellent meals of 
more than ample proportions) can one obtain so much 
useful information in so short a time and in such de- 
lightful surroundings ;—The answer is nowhere else! 


This is the place to go. The school is held in Allerton 
House, which is the University of Illinois Conference 
center at Robert Allerton Park, four miles southwest of 
Monticello, Ill. and 26 miles from the University Cam- 
pus at Champaign-Urbana. The Wabash Railroad from 
Chicago to St. Louis and the Greyhound Bus from 
Champaign to Decatur both serve Monticello and good 
highways come from almost every direction. 

Next fall, the school will be held starting at noon on 
Monday Oct. 25 and will end at noon on Friday Oct. 
29, 1959. This is two days more of sessions than in 1958. 
I suggest—no, I urge—that if you are a manager of 
either a water works or a sewage works, mark these 
dates on your calendar, register for the course as soon 
as the official announcement is made, and attend. You 
will never get so much for your money as you will by 
going back to school—to the Illinois Water Works 
Management Short School. 


Remember, next Oct. 25 to 29, there will be another 
opportunity and you will have the privilege of attending. 
Don’t miss it! 


ae 
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spaltrode 


*A Trademark of Chicago Pump Company 


DE FLOATLESS PUMP CONTROLLER 


A new and valuable accessory for Sewage And Drainage 
Sump Pumps... exclusively available with “Chicago” Pumps. 


The SEALTRODE* Sealed Electrode Floatless Pump Con- 
troller has every advantage of other floatless controllers, plus 
these advantages of being sealed: 


* Electrodes never become insulated and coated with 
grease, oil or soap. 


Electrodes are never affected by corrosive elements in 
sewage and drainage water. 


No moving parts in liquid. 


Low original cost... eliminates need for dupiex float 
switches and float guide pipes. 


Low maintenance cost. 








TYPICAL 
PUMP 
APPLICATIONS 


SEWAGE SUMP 
PUMP PUMP 














PATENT No. 2,797,702 








Write direct, or contact Chicago Pump Company Distributors 
located in most principal cities, for bulletins and complete 
engineering data. 


Putting tdeas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Chicago Pump Company 


622 DIVERSEY PARKWAY ° CHICAGO 14, ILLINOIS 


Copyright 1958—Chicago Pump Company 
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Feb. 4-6—French Lick, Ind. (Sheraton-French Lick 
Hotel) 
INDIANA Section, A.W.W.A., Secy., Chester H. Can- 
ham, State Bd. of Health, 1330 West Michigan St., 
Indianapolis 7, Ind. 
Feb. 9-13—-Los Angeles, Calif. (Hotel Statler) 


AMERICAN SOCIETY OF CIVIL ENGINEERS, Exec. Secy., 


W. H. Wisely, 33 W. 39th Street, New York 18, N. Y. 
Feb. 10—Newark, N. J. (Essex House) 
New Jersey Section, A.W.W.A., Winter Meeting, 
Secy., Albert F. Pleibel, 683 Prospect St., Maplewood, 
N. J. 
Feb. 11-12—Portland, Maine 
Maineé Water Utivities Assn., Secy. Gerard F. 
Laurin, 89 Western Ave., Augusta, Maine 





Keb. 17—Salt Lake City, Utah (Univ. of Utah) 

Uran Sewace & InpustriaAL Wastes Asswn., Secy., 
Howard Hurst, 479 Harvard Ave., Salt Lake City 11, 
Utah. 

Mar. 2-6—College Station, Texas (A & M College) 
Texas WaTER & SEwaAGE Works Assn., Annual Short 
School, Secy., V. M. Ehlers, 2202 Indian Trail, Austin 
3, Texas 

Mar. 6—Jackson, Miss. (Robt. E. Lee Hotel) 
Mississipp!1 SEWAGE & IND. Wastes Asswn., Secy., Neil 
G. McMahon, Mississippi State Bd. of Health, Jackson, 
Miss. 

Mar. 11-13—Chicago, Il. (Morrison Hotel) 

Irtinors Section, A.W.W.A., Secy., Dewey W. John- 
son, Cast Iron Pipe Research Assn., Suite 3440 Pru- 
dential Plaza, Chicago 1, Ill. 

Mar. 11-13—Atlantic City, N. J. (Traymore Hotel) 
New Jersey Sewace & InpustriAL Wastes AssNn., 
Secy., Anthony T. Leahey, P. O. Box 32, West Tren- 
ton 8, N. t. 

Mar. 16-18—Little Rock, Ark. (Marion Hotel) 
ARKANSAS WaTER & SEWAGE Conr., C. W. Oxford, 
Univ. of Arkansas, Fayetteville, Ark. 

Mar. 18-20—Baton Rouge, La. (Louisiana State Univ.) 
22ND ANNUAL SHorT Course For Supts, & OPERA- 
TORS OF WATER AND SEWERAGE Systems, Fred H. 
Fenn, Dean, Coll. of Engrg. and Director, Engrg. Exp. 
Station, Louisiana State Univ., Baton Rouge, La. 

Mar. 19—Boston, Mass. (Statler Hotel) 

New ENGLAND Section, A.W.W.A., Secy., J. E. 
Revelle, Chicago Bridge & Iron Co., 201 Devonshire 
St., Boston 10, Mass. 
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Anthrafil 


Trade Mark Reg. U.S. Pat. off. 
THE MODERN ALL-PURPOSE 
Forged 


FILTERING MEDIUM Drop-For 


and Links 





Best for All Types 
of Filters 


ANTHRAFILT 


offers important advantages 


over sand and quartz 


Water 
DOUBLES length of filter runs. Works 
REQUIRES only half as much wash water 
KEEPS filters In service over longer periods. Men 
INCREASES filter output with better quality ef- 
fluent. 
GIVES better support to synthetic resins. 
PROVIDES better removal of fibrous materials, 
bacteria, micro-organic matter, taste, order, ete 
IDEAL for industrial acid and alkaline solutions 
EFFECTIVE filtration from entire bed. 


LESS coating. caking or balling with mud, lime, 
iron or manganses. 


Makes 
a Hit 
With 


Write for further information, test 
samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. 8th St., Erie, Pa. 


Representing 
ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bidg., 
Wilkes-Barre, Pa. 
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HEAVY-DUTY 


ELLIS PIPE CUTTER 


FOR CUTTING LARGE SIZE PIPE 


Write for Circular 
and Price List No. L41 


ELLIS & FORD MFG. CO. 


P.O. BOX 
BIRMINGHAM, MICHIGAN 


|The Heart of fine 


WATER 
PURIFI N 


Long-Lasting 
Cutter 
Wheels 


Cuts 


in or Out 
of S 


Roberts 
Mechanical 
Equipment 


we 607 COLUMBIA AVE. 
DARBY, PA. 


TWO SIZES 
No. 01 for 4" to 8" Pipe 
No. 1 for 4" to 12" Pipe 





TWO WEINMAN 
TYPE U-VM PUMPS 
INSTALLED... 


Two 6” Weinman Type U-VM pumps operating at Circleville 
No. 1 station water and sewage works, Circleville, Ohio 


all non-clog pumping 
worries over! 


Your non-clog pumping requirements can 
be solved quickly, efficiently and perma- 
nently, with economical WEINMAN Close 
Coupled, Vertical, Type U-VM, Non-Clog 
Unipumps. 

Designed for limited space applications, 
these pumps are widely used to effec- 
tively handle liquids carrying large solids, 
stringy or fibrous trash and material 
suspended in sludge form. 

Specially designed cast iron, two-vaned, 
enclosed-type impellers produce a steep 
head capacity curve to help prevent clog- 
ging in the discharge line. Thousands are 
already in use in municipal and industrial 
sewage treatment plants . . . industrial 
and processing operations . . . and for 
handling semi-solids, wastes, heavy vis- 
cosity fluids and liquids containing solids. 


It will pay you to investigate the full range of 
WEINMAN Vertical Type U-VM Non-Clog Uni- 
pumps! Send for free illustrated Bulletin 1410, 
showing specifications, dimensions and con- 
struction features of WEINMAN Close Coupled, 
Vertical, Type U-VM Non-Clog Unipumps. 


.WEINMAN PUMP: 


290 SPRUCE ST COLUMBUS 8, OHIO 


CENTRIFUGAL SPECIALISTS 




















AND HOW MUCH OF THIS AMOUNT IS IN 
MAINTENANCE AND REPLACEMENT COSTS? 


SOUTHWESTERN PLASTIC PIPE can substantially re- 
duce both installation and maintenance costs in the 
following municipal systems: 


e Fresh water lines 

@ Sewage disposal plants 

e Sewage drain lines (Chem-weld Drain Pipe) 
e Park water systems 

e Golf course sprinkler systems 

e Swimming pool supply and drain lines 


SOUTHWESTERN PLASTIC PIPE has several features 
which especially qualify it to do these jobs for your 
city. SOUTHWESTERN PIPE is lightweight, easy to 
store, handle and transport. It is quick and simple to 
install, requiring no special tools, and only a mini- 
mum of labor. 

Once installed, because it is chemically inert and 
has a smooth inner surface, SOUTHWESTERN PLASTIC 
PIPE gives years of maintenance-free service. 
SOUTHWESTERN PLASTIC PIPE is available in a 
complete line of sizes and types (2” to 12”) to 
specifically meet most municipal requirements. 

For complete information, mail the coupon, wire or call— 


we 


- Southwestern ib 


ad SY Oe od | od 2 1 OB 


P.O. Box 117 * Mineral Welis, Texas Phone FA 5-3344 


Send engineering specifications on plastic pipe for: 
[] WATER Systems [-] Sewage Drain Lines 
[-] Underground Sprinkler Systems 
NAME 





POSITION 





ADDRESS 





CITY ZONE STATE 
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Apr. 2-3—Chapel Hill, N. C. (Uni. of North Carolina) 
EIGHTH SOUTHERN MunIcripaL & IND. WASTE COonrF., 
Prof. Dan A. Okun, Univ. of North Carolina, Chapel 
Hill, N. C. 

Apr. 2-3—Seattle, Wash. (Univ. of Washington) 

Orn Paciric NorRTHWEST INDUSTRIAL WASTE CON- 
FERENCE, Prof. Robert O. Sylvester, Dept. of Civ. 
Engrg., Univ. of Washington, Seattle 5, Wash. 

Apr. 5-8—Columbia, S. C. (Wade-Hampton Hotel) 
SOUTHEASTERN Section, A.W.W.A., Secy., N. M. 
de Jarnette, State Dept. of Public Health, 309 State 
Office Bldg., Atlanta 3, Ga 

\pr. 5-10—Cleveland, Ohio (Public Auditorium) 
5tH NUCLEAR CoNGrEss sponsored by AWWA and 
other Societies, T. A. Marshall, i Mer., 1959 Nu- 
clear Congress, c/o Engineers Joint Council, 29 W. 
39th St., New York 18, N. Y. 

Apr. 5-10—Boston, Mass. 
135TH NATIONAL MEETING AMERICAN CHEMICAI 
Society, Secy., H. B. Gustafson, P. O. Box 5033, Tuc- 
son, Ariz. 

Apr. 8-10—Rochester, N. Y. (Powers Hotel) 

N. Y. Section, A.W.W.A., Secy., Kimball Blanchard, 
19 W. 50th St., New York 20, N. Y. 

\pr. 9-11—Glendive, Mont. (Jordan Hotel) 

Montana Section, A.W.W.A., AnD MontTANA SEw- 
AGE & INpustriAL Wastes Assn., Joint Meeting, 
Secy., Arthur W. Clarkson, State Board of Health, 
Helena, Mont. 

\pr. 13-14—Luray, Va. (The 
VIRGINIA INDUSTRIAI 
ASSN. Secy ie ] 


Hi ypewell, Va. 


Vimslyn 
Wastes & SEWAGE WorKsS 
. Hand, c/o Hercules Powder Co., 


Apr. 15-17 


Apr. 16-18 


Apr. 22-24 


Apr. 23-25 


Apr. 24 


Apr. 29-May 2 


Lincoln, Neb. (Cornhusker Hotel) 

NEBRASKA Section, A.W.W.A., Secy., Rupert C. Ott, 

Jr., Neptune Meter Co., 2818 - 21st St., Columbus, 

Nebr. 

Phoenix, Ariz. (Hi-Way House Hotel) 

ARIZONA Section, A.W.W.A., Secy., Stanford I. Roth, 

Div. of Water & Sewers, Phoenix, Ariz. 

Hutchinson, Kansas (Besse Hotel) 

Kansas Section, A.W.W.A., Secy., Harry W. Bad- 

ley, Neptune Meter Co., 119 West Cloud, Salina, Kan. 

(Jointly With) 

KANSAS SEWAGE & INDUSTRIAL WastTEs AssN., Secy., 

James F. Aiken, Jr., 1900 East Ninth, Wichita, Kan 

Vancouver, B. C. (l’ancouver Hotel) 

PaciFic NortHuwest Section, A.W.W.A., Secy., 

Fred D. Jones, W. 2108 Maxwell Ave., Spokane P. 

Wash. 

Reading, Pa. (Abraham-Lincoln Hotel) 

PENNA, CLEAN STREAMS CONFERENCE sponsored by 

Pa. State Chamber of Commerce 

Long Beach, Calif. (Hotel LaFayette ) 
CALIFORNIA SEWAGE & INDUSTRIAL WASTES ASSN., 
Secy., Alfred Leipzig, 12000 Vista Del Mar, Venice, 
Calif. 

May 3-6—Montreal, Can. (Queen Elizabeth Hote!) 
CanapIAN Section, A.W.W.A., Secy., Dr. A. E. 
Berry, 72 Grenville St., Toronto, Ont., Can. 

May 4-8—Cleveland, Ohio (//otel Cleveland ) 

\MERICAN SocIETY oF Civit ENGINEERS, Exec. Secy., 
W. H. Wisely, 33 W. 39th Street, New York 18, N. Y. 

May 5-7—Lafayette, Ind. (Purdue University) 
l4tH Purpue INpustriAL Waste Conr., Chairman, 
Prof. Don E. Bloodgood, Purdue University, Lafayette, 


Ind. 





RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use 
and wear of both 
pumps. Each pump is 
operated on alternate 
starting cycles. 

The RF-2 operates both pumps togeth- 
er, when required. RF-2 installations 
give dependable service year after 
year, with the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY-RUFF COMPANY 


183 Hampden Ave., St. Paul 4, Minn. 


WITH 
ALTO- 
TROL 














P. O. Box 2V 
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ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


Richmond 5, Va. 
eR RR ERS 





SITUATION WANTED 


Many years experience water filtration 
plants, lime soda sludge units, clarifiers, 
softeners, swim pools, iron removal etc., 
and sewage plants. Can take charge or am 
willing to operate as assistant. Former 
employe large leading manufacturer of 
equipment for water and sewage systems. 
Experienced venturi meters, rate control- 
lers, rate & loss of head gauges, chemi- 
cal feeders, slakers chlorine apparatus. 
Chemistry water and sewage knowledge, 
expert on filter problems, salary not too 
important, if reasonable, and within 100 
miles radius Chicago. Age 56 years. 


Box 2000, Water & Sewage Works 
185 N. Wabash Ave., Chicago 1, Ill. 














WAINCIFALS UPL Ep 
> 


Years etal 


W.S.DARLEY & CO 


Write Today For 100 Page Catalog 
W. S. DARLEY & CO. Chicago 12 

















Hoisington, Kansas, Water Works 


TRIMS 
OPERATING 
COSTS WITH 
AUTOMATION 


with Foxboro 


TELETAX Telemetering 


as first step 


When you're operating booster pump installations 
out in the middle of nowhere, transportation costs 
for personnel can run mighty high. Hoisington, Kan- 
sas had that problem until they installed Foxboro 
TELETAX Telemetering. Now with TELETAX making 
the 14-mile round trip electrically, operators can 
stay at the main plant and turn the pumps on and 
off by push button. With TELETAX automatically 
tied in with other plant control functions, the re- 
sulting integrated system is expected to save almost 
$4000 yearly in operating expenses! 


Foxboro Panel for TELETAX Control of isolated booster pumps 
is located at main treatment plant of Hoisington, Kansas Water 
Works. TELETAX Receiver (left) indicates and records storage 
tank level. Pressure Recorder (right) indicates and records clear- 
water level. Push buttons and acknowledgement lights are below 
jnstruments. Consulting Engineers: Wilson & Co., Salina, Kansas. 


Here's what this modern control system will do 
— automatically: clearly indicate, record, and reg- 
ulate level of clearwells and storage tanks; prevent 
pump operation whenever clearwells are dry or 
full; alert the operators immediately if line breaks; 
provide safe, unattended operation round-the-clock 
during peak demand periods. 

Investigate the money-saving, efficiency-boost- 
ing advantages of Foxboro Automatic Control for 
your operation. Write for information. The Foxboro 
Company, 892 Neponset Ave., Foxboro, Mass.,U.S.A. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 





REG. U.S. PAT OFF. 


TELETAX 


TELEMETERING 
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New Bulletins 


Controlled Volume Pumps 
214 


Milton Roy Co., Philadelphia, Pa., 
has just published a Bulletin describ- 
ing the new line of Milroyal controlled 
volume pumps with totally enclosed 
drives. This bulletin describes the de- 
sign features of the pumps and tell 
how they work as well as providing 
specifications. 





Catherine 
had NO BATHTUB 


e For further information on products or services please use reader service card. 





According to the bulletin, the Mil- 
royal controlled volume pump is de- 
signed to provide highly accurate me- 
tering of chemicals against pressures 
to 1900 pounds per square inch in ad- 
verse atmospheres. Its capacity can be 
adjusted in a direct linear relationship 
while the pump is running. Totally 
enclosed and bathed in oil, a minimum 
of working parts and bearing surfaces 





Catherine de Medici, luxury loving queen of France, moved her 
court 90 times in 6 years so that the filthy rooms could be cleaned. 
The royal palace contained no water pipe nor bathing or washing 
facilities. Today in the United States, over 80% of homes have 
bathtub or shower, over 86% have inside toilet. 

The American people are using water at greater consumption 
rate than any other people in all history. Over 250 billion gallons 
are withdrawn daily from ground, lakes and streams for all uses— 


an increase of 34% 


in five years. With population increasing 


faster than any other Nation on earth, it is estimated that by 1975 


there will be 227 million Americans who will re- 
quire 50% more water than they use today! 


and 


The men who build, manage 


4 


maintain 


America’s water distribution systems are wide 
awake. They are aware of future preblems and are 
planning ways and means to meet them. 


This Series is an attempt to put into words some appreciation of 


the water works men of the United States. 


M:cH VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


Water & SEWAGE WorkKS, FEBRUARY, 1959 


AVAILABLE FREE 








are used to translate the rotary action 
of a standard high speed electric mo- 
tor to the low speed reciprocating 
motor of the pump. 


Tunnel Liner Plates 
215 
Commercial Shearing & Stamping 
Company, Youngstown, Ohio, has 
available a new 20 page publication 
that covers steel tunnel liner plates. 
Besides giving the properties of these 
plates, the bulletin also gives informa- 
tion on how to specify liner plates, 
includes general purpose load tables, 
and tables giving suggested thickness 
of liner plates for use in tunnels under 
railroads and highways. The illus- 
trated bulletin includes photos, dia- 
grams, tables, and case histories of 
interesting liner plate applications in 

tunnel and shaft support. 


C. B. & I. Services Booklet 
216 
Chicago Bridge & Iron Co., Chi- 
cago, Ill., has available a 4-page book- 
let entitled, “Creative Craftsmanship 
in Steel.” The booklet describes the 
coordination engineering, fabrication 
and erection services offered by the 
company. Also illustrated and de- 
scribed are the CB & I built storage 
and pressure vessels, Hortonclad and 
special alloy structures and the Hor- 
ton Pickling Process. 


Oster Pipe Machine Film 
217 

The Oster Mfg. Co., Wickliffe, 
Ohio, has just released a new 16 mm 
full color, sound film entitled “Break- 
ing the Price Barrier.” 

The film features Oster’s new, low 
cost “100” Power Drive and high- 
lights the time, cost and work-saving 
advantages from its use—both in the 
shop and on the job. Anyone having 
anything to do with threading of pipe 
or conduit will find this movie both 
interesting and informative. 

The Company makes this available 
on a free loan basis to any responsible 
organization such as trade associa- 
tions, vocational foreman 
groups, contractors, architects, engi- 
neers and all others interested in 
modern, portable power equipment for 
threading pipe, conduit or rods. In 
addition, this film has been cleared 
for Television use. Running time is 
14 minutes. 


classes, 


CONTINUED ON PAGE 94A 





Now Available — Crane A.W.W.A. Valves 
with “Ring-Tite’”” and “Fluid-Tite” Ends 


Two new Crane A.W.W.A. valves for use with asbestos-cement pipe 
—‘‘Ring-Tite” and ‘‘Fluid-Tite’’—are available in 3, 4, 6, 8, 10 and 
12-inch sizes. These valves—added to Crane hub, flanged and me- 
chanical joint end patterns—enable you to specify Crane quality for 
most A.W.W.A. valve installations. 


More Advantages in Crane Quality 


You can put Crane A.W.W.A. valves into service with no question 
of operating dependability when needed. They’re engineered to 
give long-term trouble-free, maintenance-free service. Here are 
some of their advantages: 


1. Simple, 4-piece disc assembly and guide rib design—can’t 
jam or become disengaged in service. 
2. Trunnion-mounted rotating discs move freely . . . prevent 
praesent No. 2482 “Fluid-Tite” Ends— 
3. Positive wedging action seats discs tightly Stace: 2, 4, &, & 10, 1B4nch 
4. Non-binding ball-type gland and gland flange 
5. Meet A.W.W.A. standard specifications 
6. All patterns available either bronze-trimmed or with all- 
bronze internal parts with "'Ni-Vee"{ bronze stems 
7. Choice of two types of stuffing boxes—with "O" ring seals 
or conventional packing 


For complete details, ask your Crane Representative for infor- 
mation, or write to the address below. 


No. 24822 "“Ring-Tite’ Ends— 
Sizes: 3, 4, 6, 8, 10, 12-inch 
*Johns- Manville Asbestos Pipe 


** Keasbey- Mattison Asbestos Pipe 
t Excludes 5-inch size 


No. 248714 Mechanical No. 2485 Flanged Ends No. 480'4 Hub Ends t“‘Ni-Vee”’ is a registered trade-mark of the 
Joint Ends Sizes{: 2 to 24-inch Sizes{: 2 to 24-inch International Nickel Co. 
Sizes{: 2 to 24-inch 


C RAN E VALVES & FITTINGS 


PIPE © PLUMBING « HEATING « AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill_— Branches and Wholesalers Serving All Areas 
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New Bulletins 


Large Diameter Clay Pipe 
218 
Robinson Clay Product Co., Akron, 
Ohio, has just published an illustrated, 
4 page folder that describes the com- 
plete line of large diameter clay pipe 
and fittings. 
This file-size folder details Robin 
son’s complete line of large diameter 
clay pipe and fittings, with modern, 





e For further information on products or services please use reader service card. 


CONTINUED FROM PAGE 92A 


time-saving factory-made joints. Dif- 
ferent applications for large diameter 
clay pipe also are included. 


Sea Water Evaporators 
219 
The Maxim Silencer Co. Subsidi- 
ary, Embhart Mfg. Co., Hartford, 
Conn., has available a plastic-bound, 
profusely-illustrated, 24-page booklet, 





This unique construction allows seat retain- 
ing pressure to be adjusted externally with 
the valve in place in the pipe line. Only two 
seat retaining screws are utilized which are 
not in contact with the flowing medium, 
minimizing erosion and corrosion of the seat 
retaining mechanism. Eliminates the need 


for numerous small seat retaining screws in- 
herent in most available valve designs. 


\POLD 


Picasa 





Built in accordance with 
applicable AWWA specifica- 
tions, Leopold Standard But- 
terfly Valves are available 
for line sizes 4’—48”, with 
a choice of manual or various 
types of automatic operators. 


Write today for 
Bul 


ye em 


EXCLUSIVE CANADIAN REPRESENTATIVE: W. J. WESTAWAY, LTD., HAMILTON, ONTARIO 
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entitled ‘Fresh Water Unlimited.” 
The booklet describes ship and shore 
sea water evaporators. 

Included are flow diagrams in color, 
engineering data, size, charts and effi- 
ciency graphs on marine and _ land- 
based systems. Portable units are con- 
sidered as well as a million gallon per 
day shore installation. Two pages are 
devoted to the company’s Marine Test 
Station at Millstone Point, Conn. 


Gratings Manual 
220 

Klemp Metal Grating Corporation, 
Chicago, Ill., has just published a 
new 20 page “Data and Specification” 
Manual designed for the permanent 
libraries of architects, engineers and 
plant supervisors. 

The new manual, which took more 
than 1% years to prepare, contains 
the newest safe load tables for welded 
and riveted gratings; data on new 
aluminum gratings; panel width con- 
stant charts; methods of 
grating. 


ordering 


It also covers the usage of floor 
armors as well as applications of gan- 
ister liners in the oil and petrochemi- 
cal industries. 


Variable Area Flowrator Meter 
221 
Fischer & Porter Co., Hatboro, Pa., 
has available a new 6 pg. specification 
bulletin that describes the Extension 
Type Flowrator Meter. The bulletin 
describes the meter as a glass tube 
variable-area flowmeter that gives 
positive indication of flow rate and 
provides positive means of synchroniz- 
ing secondaries. Meter is especially 
designed for direct connection to 
transmitting, recording, or controlling 
instruments. 


V Belt Drives 
222 
B. F. Goodrich Industrial Products 
Co., Akron, Ohio, has available a new 
12-page illustrated manual, “How to 
Get Longer Life from V Belt Drives.” 
The manual tells how to select and 
install V belts, how to select V belt 
trouble, diagnose belt failures, correct 
drive troubles. A list of valuable tips 
for proper V belt maintenance is in- 
cluded as well as a suggested inven- 
tory survey check list for V_ belt 

drives. 

CONTINUED ON PAGE 96A 





In South Bend’s multi-million dollar sewage 
treatment plant and disposal system — 


Large diameter American specials in South Bend's 48 mgd sewage treatment plant 


s 


em. - 


American Cast Iron Pipe and Fittings 
help solve a river pollution problem 


A million pounds of American Cast Iron 
pipe and fittings were specified for South 
Bend, Indiana’s, modern sewage treat- 


ment plant. Part of a long range sewage 
disposal improvement program, its com- 
pletion has helped overcome a serious 
river pollution problem. 

American Cast Iron pipe and fittings 
help overcome problems in many other 
areas as well. Where the need for long 
trouble-free service life must be met with 
economy, the proven strength, long life, 
corrosion resistance, and high flow capa- 


A 4 SB Ie SE OP GS. sy 


T CAST IRON PIPE CO. 





BIRMINGHAM 


city of American Cast Iron pipe provide 
the right answer. 

In your new plant or system, as in 
South Bend and thousands of other sew- 
age, water treatment, and industrial in- 
stallations, American Cast Iron pipe, 
fittings and specials help solve today’s 
most common problem —long range op- 
erational economy. 

Call your nearby American Cast [ron 
Pipe Company representative for helpful 
facts while your new plant or addition is 
in the planning stage. 


SALES OFFICES 


New York City + Dallas 
Chicago «+ Kansas City 
San Francisco + Denver 
Pittsburgh + Orlando 
Minneapolis + Cleveland 


ALABAMA Birmingham 
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New Bulletins 


Flow of Hard-to-Handle Fluids 
223 
Schutte and Koerting Company, 
Sucks County, Pa., has published a 
bulletin that describes the company’s 
Metal Tube 
measuring the rate of flow of hazard 
ous and high pressure fluids at tem 
peratures up to 400 F. 
The Bulletin 
easy-to-use instructions for sizing the 


line of Rotameter for 


presents simplified, 


e For further information on products or services please use reader service card. 
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Rotameters for liquid service. Tables 
give dimensions, sizes, and capacities. 
Sectional drawings illustrate the Rota- 
meters and are used to explain op- 
eration. 


Ozone 
224 
Invex, Inc., Coral Gables, Florida, 
has available a folder on Ozone De 
velopment and its Applications. 





HOLDS the meter for you! 


Save time . . 


. . Save trouble 


.... Save gaskets, by 


putting the FORD SADDLE NUT at inlet, or both ends 


of every meter installation. 


The patented Ford Saddle Nut has a supporting lip ex- 
tending about half way around the meter nut, so that it 
supports the weight of the meter, lines up the threads 
of the nut with the meter spud, and provides a place to 
hold the gasket before the nut is screwed onto the meter. 


The Ford Saddle Nut is available on all Coppersetters 
and Resetters at a small additional cost. 


Send for Complete Information. 


FORcBETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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The folder discusses the use of 
ozone in water purification, industrial 
wastes, odor control, and other ap- 
plications. Information is also given 
on the Invex Ozone Generator and 
its uses in these various fields. A 
partial list of the municipalities now 
using Invex Ozone generator com- 
pletes the folder. 


Diversified Product Booklet 
225 
Fischer & Porter Co., Hatboro, Pa., 
has just published a new full-color, 
24 pp. Facilities Booklet that describes 
the diversified products of the com- 
pany. Included are descriptions of 
flowmeters, process instrumentation, 
data reduction and automation equip- 
ment, chlorination equipment, and 
glass products. 


Automatic Valve Catalog 
226 
Cash-Acme, Decatur, III., has avail- 
able a twelve color-page condensed 
catalog containing information on 212 
popular valves. Of these, 19 are en- 
tirely new and have never been cata- 
logued before. Convenient specifica- 
tion tables make it an ideal source for 
quick valve selection. 


Variable Speed Control 
227 
U. S. Electrical Motors, Inc., Los 
Angeles, Calif., has just released a 
completely revised, full-color brochure 
on the operation and application of 
Varitrol variable speed drive and 
pneumatic control systems. A special 
feature of the new brochure is the 
announcement of a U. S. Innovation 
-pre-engineered Varitrol instrumen- 
tation packages. 


Low Cost, Precise Metering 
of Liquids and Gases 
228 
Builders Providence, Inc., div. of 
B-I-F Inc., Providence, 
R. I., has just published a bulletin on 


Industries, 


two especially accurate and economi- 
cal meters the Propeloflo for liquids 
and the Shuntflo for air steam or 
gases. The six-page bulletin provides 
photographs, line drawings, cutaway 
views, and technical data tables to sup- 
plement the explanatory text. 
CONTINUED ON PAGE 98A 





j r 
We, a 3 


\ a 


in Sewage Treatment Plants 








ll « 


Evansville, Ind., Sewage Treatment Plant has two Climax V-85 and three Climax V-80 eight cylinder engines driving the sewage pumps. 


® Driving the Evansville, Indiana, sewage 


| treatment plant’s Worthington vertical 
sewage pumps through right angle gears at 
720 rpm, 70 lb. BMEP, are five Climax 
eight-cylinder, 60-degree V-type 


sewage-natural gas engines. Two are 
a Mw G 3 iM t s 2474 cubic inch Climax V-85 model, 
7\%-in. bore x 7-in. stroke; and three are 
2155 cubic inch Climax V-80 model, 
7-in. bore x 7-in. stroke. Equipment 
Aa Oo WE PR includes dual ignition, air starting, Viking 
pump, Sarco blender, oil bath air cleaner, 


Honan Crane oil purifier, Synchro-Start 
th a ALS control and automatic fuel switchover. 


The unusual compactness of Climax V-8 
. OR PS design means more power packed into less 
space. Rugged too, for durability 
with dependability in continuous duty 


sewage plant service. 


Fuel economy is built-in. All the Climax 
plus-value operational features are 
described in Bulletin SA-584—send for it. 


CLIMAX ENGINE MANUFACTURING CO. 
FACTORY—CLINTON, IOWA | DIVISION OF WAUKESHA MOTOR COMPANY 
‘ 


| CL-102 
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New Bulletins 





Receiver Recorder 
and Controller 
229 
Bailey Meter Co., Cleveland, Ohio, 
has just released a sixteen-page Prod- 
uct Specification containing details of 
newly developed plug-in components 
for the Bailey Recorder. In all, twelve 
types of receivers, controllers, retrans- 
mitters, and direct measuring devices 





e For further information on products or services please use reader service card. 
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from which the recorder may be cus- 
tom-built are described. Also illus- 
trated is sealed, automatic, one year 
inking system and many exclusive fea- 
tures. 


Solving Drainage Problems 
230 
Bethlehem Steel Co., Bethlehem, 
Pa., has just published a booklet on 
solving drainage problems. 





% 


Another %§ 

AERO. 

ACCELATOR * 
plant 


installed for Summit Park Sanitorium 





The Summit Park Sanitorium at 


Pomona, 


7 he ide al 

sewage treat- 

ment plant for 

he small communities, 

motels, industrial plants 
and institutions 


New York, has installed another 


“AERO-ACCELATOR” activated sludge plant to handle its increased need for 


sewage treatment. The selection was based on five years performance of the first 


unit with consistently good treatment, and low operating and maintenance costs. 


This type of plant will provide 90-95 


B.O.D. and suspended solids removal. 


As a plus value, it will afford substantial savings in space and in the cost of 


installation because of its compact design 


*AERO-ACCELATOR” plants, described in Bulletin 6510, can be custom-designed 


for all municipal and industrial requirements regardless of capacity. It will pay 


you to investigate. 


SEE YOUR CONSULTING ENGINEER if you are planning any installation. 


His services are essential for the design of the plant and selection of equipment 


that will best meet your requirements. 


INFILCO Inc., General Offices + Tucson, Arizona 
Field offices throughout the United States 


and in other countries 
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Slide Presentation on 
Water and Pumping 
231 

Layne & Bowler Pump Co., Los 
Angeles, Calif., has available a new 
slide presentation, entitled “Your Un- 
tapped Treasure,” a graphic story of 
water resources and pumping tech- 
niques. 


Corrosion Resistant Plastic 
Equipment 
232 

Haveg Industries, Inc., Wilming- 
ton, Del., has just issued bulletin 
which describes the selection of the 
proper plastic for each and every 
chemical corosion problem. Such 
fields as the physical properties, chem- 
ical resistance, and typical equipment 
applications of phenolic, furane, poly- 
vinyl chloride, polyester glass and 
tetrafluorothylene plastic are covered 
concisely and thoroughly with tables, 
pictures, diagrams and descriptions. 


Continuous Loss-in-Weight 
Feeding Systems 
233 

Omega Machine Co., Div. of B-I-F 
Industries, Inc., Providence, R. I., 
has published an 8-page, 3-color bul- 
letin on simplex or duplex gravimetric 
feeders for liquids or solids. The bul- 
letin provides explanatory text, di- 
mensional drawings and tables, photo- 
graphs, schematic drawings and per- 
formance charts. 


Expansion Joint Catalog 
234 
tadger Mfg. Co., Cambridge, 
Mass., announces the availability of 
a new 80-page catalog covering Bad- 
ger S-R Expansion Joints. 


Accessory Equipment For 
Dissolved Oxygen Analyzer 
235 
seckman Process Instruments Div., 
Fullerton, Calif., has available Specifi- 
cation Sheets on accessory equipment 
for use with the Beckman Model 70 
Dissolved Oxygen Analyzer. 


Hydrogen Zeolite Softener 
236 
Cochrane Corp., Philadelphia, Pa., 
has announced the publication of a 


new eight-page Bulletin on the hydro- 
CONTINUED ON PAGE 100A 









































nD. WOUD 
nYORANT 


THE R. D. WOOD HYDRANT 
SUPPLIES MAXIMUM RELIABILITY 
AT MINIMUM COST 


Valve opens against water pressure—water pres- 
sure holds it closed in case of accident 


Every point of friction is protected by at least 
one bronze surface 


Head revolves 360°; simply loosen bolts and 
rotate 


Optional break-point flange with frangible cou- 
pling in hydrant stem makes it unnecessary to 
excavate in case of a broken hydrant 


Available for bell, flange and mechanical pipe 
connections; with conventional or ‘‘O” ring 
packings 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and “‘Sand-Spun” Pipe 
(centrifugally cast in sand molds) 
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e For further information on products or services please use reader service card. 


for BEST CONTROL 


and SHUT-OFF 


ROCKWELL 
BUTTERFLY 
VALVES 


For manual or automatic 

regulation of flow and shut-off 

in water or sewage handling 3 

and distribution systems your : Large Rockwell mo- 
tor-operated valve 

most dependable source for for throttling flow 

butterfly valves is Rockwell. : of row sewage. 

None can match it for available 

types and range of sizes and 

materials of construction. Standard Rockwell 

AWWA Specifica- 


: tion butterfly valve 
We can solve it. with rubber seat in- 


sert for drop-tight 
shut-off. 


What's your valve problem? 


COMPANY 


2829 ELIOT STREET ¢ FAIRFIELD, CONN. 





GUNITE does it times as fast 


“Gunite” is the modern process 


(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

e Filter Plants 


te 
e Sewage Disposal Plants 





e Tanks 
e Stadiums 
e Bridges 


e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


- Swimming Pools ote. PRESCIINEA 2. 


OTHER OFFICES IN FLORENCE, ALA. 1555 Helton Street 


CHICAGO, ILL. NEWARK 5,N. J. 
30 W. Washington Street 193 Emmet Street 
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New 
Bulletins 


CONTINUED FROM PAGE 98A 


gen zeolite process. Bulletin indicates 
advantages of the process, its chemis- 
try and variations in methods for neu- 
tralizing mineral acidity of hydrogen 
zeolite effluent. 


Clay Pipe Folder 
237 
Robinson Clay Product Co., Akron, 
Ohio, has just published a new folder, 
describing Wedge-Lock Clay Pipe, en- 
titled “Lock Tight Like a Railroad 
Coupling.” 


Field Erected Steel 
Storage Tanks 
238 
Fisher Tank Co., Chester, Pa., has 
available an 8-page, 2-color booklet 
that describes the Fisher all-welded, 
field erected steel storage tanks. 


Valves 
239 
The Ohio Injector Company, Wads- 
worth, Ohio, has just published a new 
condensed version of their General 
Catalog which lists the company’s 
complete line of valves. 


Valve Regulators 
240 
Rockwell Manufacturing Co., Pitts- 
burgh, Pa., has published a new eight- 
page, photo-illustrated bulletin that de- 
scribes the functions, applications and 
operation of Rockwell-Nordstrom 
valve regulators with Republic con- 
trols. 


Insert Plastic Dall Flow Tube 
241 
3uilders-Providence, Inc., a divi- 
sion of B-I-F Industries, Inc., Provi- 
dence, R. I., has published a 4-page, 
2-color bulletin on the recently devel- 
oped, lightweight, low cost, corrosion- 
resistant insert plastic Dall Flow 
Tube, Model DFT-PI. The bulletin 
includes photographs, dimensional 
and cost-comparison tables, cutaway 
views and performance charts in ad- 
dition to the explanatory text. 





Consulting Engineers » 
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ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Water, Sewage, industrial Wastes and ineineration 
Probleme—City Planning, Highways, Bridges and 
Airperts—Dams, Fleed Control, industrial Build: 
in Investigations, retry Appraisals and Rates 
Pe eer J for Chemiea!l & Ler oo 
Analyses—Complete Service on Design and 
vision of Construction. 
Three Penn Center Plaza 
Philadeiphic 2, Pa: 


Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works—lIndus- 
trial Wastes—Refuse Disposal— 
Municipal Projects—Industrial 
Buildings—Reports—Plans—Spec- 
ifications—Supervision of Construc- 
tion and Operation—Valuations— 


Laboratory Service 
75 West Street New York 6, New York 





CAPITOL ENGINEERING 
Bee 


tructor 








WATER 
WORKS 
Roads and 
Streets 
Airports 
Dams 


Executive Offices 
DILLSBURG, PENNSYLVANIA 











Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 


lief, Sewerage, Sewage Disposal, Drai 





Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Special Districts 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


331 Spurgeon Bidg. 
Santa Ana, Calif. 


The Chester Engineers 


oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 





Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 








JOHN J. BAFFAi 


Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York §. N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 


Roy &. Weber 
Brockway 


George 8. Brockway 
George KR 
STAFF 


H. L. Fitsgerald T. A. Clark B. E. Whittington 
R. E. Owen John Adair, Jr 
C. A. Anderson T. BR. Demery 


Civil, Structural, Sanitary, Municipal, Electrical 
West Paim Beach, Florida 


Chas. W. Cole & Son 
Engineers — Architects 

Sewerage, 

Highways, 


Toll Roads, 


220 W. LaSalle Ave., South Bend, 
Central 4-0127 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 
Jackson, Miss. 


Buck, Seifert and Jost 


iting E , 





Water Supply, Sewage Sane Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER. TOWNSEND 
& ASSOCIATES 


Paving, Power Plants, 
ports Traffic Studies, Airports, 
Electric Transmission Lines 

360 East Grand Ave. 








Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 

Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


CARLC.CRANE, Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5, WISCONSIN 








BLACK & VEATCH 


Consulting Engineers 
Sewage—Waste Disposal—Water 
Electricity—Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 


Engineers—Architects—Consultants 
KANSAS CITY, MO. 


P.O. Box 7088 
Phone: DEimar 3-4375 


MR. CONSULTING ENGINEER 


Are you interested ir. both 
WATER & SEWAGE 


card than in this dual 
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BOGERT AND CHILDS 
CONSULTING ENGINEERS 
L. Fred S. Childs 
bay M. Ditmars 
William Martin 
Water & Sowone, Works ¢ Refuse Disposal 
Drainage * Flood Control + H and 
es 6° =6Airfields 
145 East 32nd Street, New York 16, N. Y. 














Camp, Dresser & McKee 


ce iting Engi . 
6 Beacon Street, Boston 8, Mass. 





Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 


ROY B. EVERSON 


fication Systems as app 


tem for Automatic Control. 
233 W. Huron Street, Chicago 10, 











Additiowal Engineers Cards 
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Water Supply, Bridges, 
Industrial, 
Municipal and Commercial Buildings 
Indiana 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Appraisals, Re 
Gas & 


Chicago 11. Ml. 


o there is no better place for your pro- 
nal interest 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
hed to Sewage 
Treatment and Water Works. A New Sys- 
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ENGINEER ASSOCIATES 


Consulting Engineers 
Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 
312 N. W. Eighth St. 
Evansville, 


HASKINS, RIDDLE & SHARP 


Consulting Engineers 
Water—Sewage & Industrial] WVastes— 
Hydraulics 


Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kansas City 5, Mo. 


Morris Knowles, Inc. 
Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water Supply and Distribution — Drainage 
Sewerage and Sewage Treatment 
Airports — Bridges — Express Highways 
Port and Terminal Works — Industrial Plants 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 


HAVENS AND EMERSON 


A. A. BURGER H. H. MOSELEY 
J. W. AVERY F. S. PALOCSAY 
E. S. ORDWAY G. H. ABPLANALP 
A. M. MOCK S. H. SUTTON 
Venn yy thee 4 ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS -LABORATOR IES 
LEADER BLDG. So =e. 
CLEVELAND 14, 0. YORK 7, N. 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine. 


Water & Sewage Works 








FINKBEINER, PETTIS & STROUT 
Carleton S. Finkbeiner 

Harold K. Strout 

CONSULTING ENGINEERS 


Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 


Charles E. Pettis 


Hayden, Harding & 
Buchanan, Inc. 


Consulting Engineers 

John L. Hayden 
John H. Harding Oscar J. Compto 
Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 


SPARTANBURG, §&. C. 
by a Suppl et oted _—- 
Sewage posal—Valuations ppraisals 
Industrial Waste—Industrial Plant Design 








Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols, Turner & Collie 
2111 C G I LIFE BLDG. 
HOUSTON 2, TEXAS 


ye y and Municipal Engineering—Water Sup- 
eh and Purificatio 

aste Leng Peete 

—Drainage Works—Airports—investigations—Valu- 
ation Design and Supervision 


HAZEN AND SAWYER 


ENGINEERS 
Richard Hazen fred W. Sawyer 
H. E.Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


122 East 42nd St. 3333 Book Building 
New York 17, N. Y. Detroit 26, Mich. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 








GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, Sewage 
Industrial Wastes & Garbage Disposal 
Highways, Bridges & Airports — Traffic & 
Parking Appraisals, Investigations & Reports 
HARRISBURG, PA. 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 


Henningson, Durham & Richardson 


Engineers * Architects * Planners * Consultants 
ENGINEERING SINCE 1917 
Reports, Planning, Appraisals, Architectural Design, 
Highways, Bridges, Streets, Airports, Sewerage, 
Waterworks, Power Plants, Electrical Systems, 
Natural Gas Systems, Industrial Design 


OMAHA 
2962 Harney Street 
W Ebster 9515 


COLORADO SPRINGS 
First Natl. Bank Building 
MElrose 4-4393 


Metcalf & Eddy 


Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Vv 
Laboratory 
Statler Building, Boston 16 








GILBERT ASSOCIATES, INC. 


ee ond Qenate 
Water Sueply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 





The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
wers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohle 


O'BRIEN & GERE 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 











MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine. 


Water & Sewage Works 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 





PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures—Power—Transportation 


165 Broadway New York 6, N. Y. 








GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. don Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water ate, Water seen 
werage, Sewage Treatment 
Flood Control , Drainage, Refuse Disposal 


220 8. State Street, Chicage 4 











Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 


SAN FRANCISCO 








MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 


MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
age and Lee Bay 


use Disposal 
New York 36, N. Y. 
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THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 


ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 





FRANCES STONE 


Fi Z rT Cc Ita 
ECONOMIC SURVEYS 
FINANCIAL PLACEMENTS 
RATE CASE ASSISTANCE 
154-27 Willets Point Bivd. 
Whitestone 57, N. Y. 








LEE T. PURCELL 
Consulting Engineers 


Water Supply & Purification; Sewerage & 

Sewage Disposal; Industrial Wastes; Inves- 

tigations & Reports; Design; Supervision of 
Construction & ion 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N. J. 


Benjamin L. Smith & Associates 
Engineers 
Investigations—Reports 
Designs—Supervision—Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 








Rader and Associates 
Consulting Engineers 
Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


111 N.E. 2nd Avenue Miami 32, Florida 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, lowa Chicago 4, IIL 


Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 








Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 

369 East 149th Street 

New York 55, N. Y. 








Alden E. Stilson & Associates 


Limited 


Consulting Engineers 
Water Supply —Sewage—Waste Disposal 
Bridges—Highways-—industrial Buildings 
Studies—Suiveys—Reports 


2060 E. 9th Street. Cleveland 15. Ohio 
245 North High Street, Columbus 15, Ohio 








WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consultants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 








ay” FACING 


CAPITOL PLAZA Go = 


Large fireproof hotel sur- 
rounded by parks—near all 
sightseeing and Union Sta- 
tion. Garage on premises. 
Coffee Shop—Cocktail Lounge 
— convention facilities. 

Singl 

From With Bath 

spacious guest rooms, 

air-conditioned 


if desired ay 


WASHINGTO 


D.C. 





New Concept 


in Measuring Flow 4 


Cuts Cost 


dalaelere lal and 


PARSHALL 
FLUMES 





Write for Burgess-Manning 
“ML" Meter Bulletin for 
complete details. 


Maintenance 


The NEW, IMPROVED 
BURGESS-MANNING 
Type ML” METER 


Saues 
-in Installation Cost 
— by eliminating excavation for dry 
well; concrete dry well foundation 
and walls; sump pump; metal float 
well and cover; connecting telltale 
piping; valves and fittings between 
flume and well; float cable and pro- 
tecting piping; clear water piping 
and fittings for back-purge system; 
and metal grating to cover dry well. 
Saves 
-in Maintenance 
— by requiring only a quick hosing 
off of the float once in many weeks — 
nothing more. Receiver may be lo- 


cated as much as 5000 feet from 
transmitter. 


Think of the savings | 


BURGESS-MANNING COMPANY 


Penn Instruments Division 
4132 Heverford Ave., Philedelphia 4, Pennsylvania 
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superior coagulation 
in cold water months 
with 


NENO) 


(ACTIVATED SILICA) 


@ Brilliantly clear water, and 
longer filter runs are results you 
can count on when you use acti- 
vated silica made by an N-Sol 
Process.* As a coagulant aid N 
Sol produces tough, compact fivc 
and a much faster settling floc. 
Write for instructions and sam- 

ples for jar tests. 


*N-Sol is prepared in your plant 
with N sodium silicate and a react- 
ing chemical. No charge for license 
under our N-Sol Process Patents. 


PHILADELPHIA QUARTZ COMPANY 


1166 Public Ledger Bldg., Phila. 6, Pa. 


Trademarks Reg. U.S. Pat. Off. 


N-Sol Processes (Q) 
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fr Ry NEW It’s from TDorr-Orniver 


e increases oxygen 


absorption 


e reauces sludge clogging 
e cuts plant costs 


Higher effective oxygen utilization —up to 50% 
compared with 5 to 6% in conventional systems — 
enables the new D-O Aerator to meet increased 
demands of the more concentrated activated sludges 
in today’s biological sewage processes. 

It’s a brand-new design, proved by extensive 
pilot and operating plant work. Basic elements are 
high efficiency turbine type impellers and sparge 
rings for introducing air under the lower impeller. 
The sparge ring design virtually eliminates prob- 
lems associated with conventional diffusion type 


equipment. Turbine aeration does not depend on 
constriction to produce small bubble size. There 
is less possibility of clogging, dead areas and short 
circuiting of sewage in the event of high entrance 
velocities. 

What’s more, overall installed costs are lower 
than those of conventional units. The new D-O 
Aerator can be adapted to a variety of tank 
sizes and installed in existing tanks. For more 
information write to Dorr-Oliver Incorporated, 
Stamford, Conn. 


ornR-CruniverR 
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Filter Operation 


e Reduces Operating Costs 
e Reduces Operation Time 
e Eliminates Human Errors 
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Builders Auto-Central® Filter Backwash Control Systems 
contribute to economical plant operation. 

Pressing the “start” button i 
automatically sequences tl 
backwash and surface \ 
tities .. { 
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Other Builders Auto-Central advantages include: 


e lower initial cost . more economical arrangement of 


physical plant 


more accurate, precise control 


© optimum filter operation 
wutomatically 


of filter backwash evcl 
.. human error eliminated 


suilders ONE SOURCE—ONE RESPONSIBILITY combination 
of equipmie¢ nt, service and experience Is always available to aid 
sewage or waste treatment problem 


© greater reliability 


you in solving any water 


Write for Bulletin 480-L1 . .. to B-l-F Industries, Inc., Dept. U, 
350 Harris Avenue, Providence 1, Rhode Island. 
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